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GENERAL INTRODUCTION 

American Clieinical Society Scries of 
Scientific and Teclinolcjgic Monographs 

By arrangement with the Interallied Conference of Pure and 
Applied Chemistry, which met in London and Brussels in July, 
1919, the American Chemical Society was to undertake the pro¬ 
duction and puhliciition of Scientific and Technologic Mono¬ 
graphs on chemical subjects. Ai the same time it was agreed 
that the National Research Council, in cooperation with the 
American Chemical Society and the American Physical Society, 
should undertake the production and publication of Critical 
Tables of Chemical and Physical Constants. The American 
Chemical Society and the National Research Council mutually 
agreed to care for these two fields of chemical development. 
The American Chemical Society named as Trustees, to make 
the necessary arrangements for the publication of the mono¬ 
graphs, Charles L. Parsons, iSecrctary of the American Chemical 
Society, Washington, I). C.; John E. Tceple, Treasurer of the 
American Chemical Society, New York City; and Professor 
Gcllert Alleman of Swarthmore College. The Trustees have 
arranged for the publication of the American Chemical Society 
series of (a) Scientific and (b) Technologic Monographs by the 
Chemical Catalog Company of New York City. 

The Council, acting through the Committee on National Policy 
of the American Chemical Society, appointed the editors, named 
at the close of this introduction, to have charge of securing 
authors, and of considering critically the manuscripts prepared. 
The editors of each scries will endeavor to select topics which 
are of current interest and authors who are recognized as author¬ 
ities in their respective fields. The list of monographs thus far 
secured appears in the publisher’s own announcement elsewhere 
in this volume. 


3 



4 GENERAL INTRODUCTION 

The development of knowledge in all branches of science, and 
especially in chemistry,, has been so rapid during the last fifty 
years and the fields covered by this development have been so 
varied that it is difiicult for any individual to keep in touch with 
the progress in branches of science outside his own specialty. 
In spite of the facilities for the examination of the literature 
given by Chemical Abstracts and such compendia as Beilstein’s 
Hnndbuch der Organischen Chemie, Richter’s Lexikon, Ostwald’s 
Lchrbuch der Allgcmeincn Chemie, Abegg’s and Gmclin-Kraut’s 
Handbuch der Anorganischen Chemie and the English and 
French Dictionaries of Chemistry, it often takes a great deal 
of time to coordinate the knowledge available upon a single topic. 
Consequently when men who have spent years in the study of 
important subjects are willing to coordinate their knowledge 
and present it in concise, readable form, they perform a service 
of the highest value to their fellow chemists. 

It was with a clear recognition of the usefulness of reviews of 
this clinractcr that a Committee of the American Chemical 
Society recommended the publication of the two series of mono¬ 
graphs under the auspices of the Society. 

Two rather distinct purposes are to be served by these mono¬ 
graphs. The first purpose, whose fulfilment will probably render 
to chemists in general the moat important service, is to present 
the knowledge available upon the chosen topic in a readable 
form, intelligible to those whose activities may be along a wholly 
different line. Many chemists fail to realize how closely their 
investigations may be connected with other work which on the 
surface appears far afield from their own. These monographs 
will enable such men to form closer contact with the work of 
chemists in other lines of research. The second purpose is to 
promote research in the branch of science covered by the mono¬ 
graph, by furnishing a well digested sun’cy of the progress 
already made in that field and by pointing out directions in 
which investigation needs to be extended. To facilitate the 
attainment of this purpose, it is intended to include extended 
references to the literature, which will enable anyone interested 
to follow up the subject in more detail. If the literature is so 
voluminous that a complete bibliography is impracticable, a 
critical selection will be made of those papers which are most 
important. 
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The publication of these books marks a distinct departure in 
the policy of the American Chemical Society inasmuch as it is 
a serious attempt to found an American chemical literature with* 
out primary regard to commercial considerations. The success 
of the venture will depend in large part upon the measure of 
cooperation which can be secured in the preparation of books 
dealing adequately with topics of general interest; it is earnestly 
hoped, therefore, that every member of the various organisations 
in the chemical and allied industries will recognise the impor¬ 
tance of the enterprise and take sufficient interest to justify it. 
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PREFACE 


Civilization- and the progress of man liave always depended upon 
the production of heat and energy. Before man there was no knowledge 
of the uses of heat and indeed it is only in the latter periods of man's 
evolution that such uses began to be developed. To the development 
and uses of the fuel resources of the world we owe our present civiliza¬ 
tion and, directly or indirectly, practically every useful work known 
to man. 

The most concentrated and the most easily used fuels have been 
those most sought for and most used. The discovery of a new and 
more concentrated fuel has been followed each time by a notable in¬ 
crease in the number and importance of devices for the conversion of 
heat into other forms of cnergj' valuable to industry and life. 

This volume has been written because petroleum has achieved such 
great importance as a concentrated fuel in American industrial life and 
because oil from oil shale promises in the immediate future to supple¬ 
ment the supplies of well petroleum, and, in the more distant future, 
when the supply of well petroleum gradually fails, to furnish the bulk 
of the oil needed. 

In tliis volume we have attempted to bring together such informa¬ 
tion as will give the reader a true and correct view of the shale <m1 
situation and, even more imporUint, to furnish to tlic worker in this 
field a knowledge of what has been recorded in the printed word rela¬ 
tive to shale oil. With this last in view the abstracts of articles relating 
to shale oil have been made quite full and so far as possible none of 
importance has been omitted. It would be too much to hope that we 
have been successful in this effort and accordingly we W’ould be pleased 
to be notified of any important published articles in this field which 
have been overlooked. 

The late Dr. David T. Day kindly made available his collection of 
( 1781 - 1917 ) patents in this field. This collection formed the basis of 
Chapter 12 and we wish to here express our appreciation of this aid. 

, In Chapter 11 we have in many cases made use of the excellent 
r^sum^ published in Chemical Abstracta by the American Chemical 
Society. To Dr. Crane, the editor of Chemical Abatracts, we wish to 
espnsa our thanks for permission to use these abstracts. 
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PREFACE 


Help and courtesies have been received from many other than those 
whose names appear in this Table of Contents. In particular we wish 
to mention and to thank Miss Margaret J. Stone, Mr. Myron W. Colony, 
Mr. Paul D. V. Manning and Mr. John C. Stauffer for the aid which 
they have given. 

„ , ,. Ralph H. McKee. 

Columbia University, 

New York City. 

April 24 , 1925 . 
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SHALE OIL 


CHAPTER 1 

SHALE OIL, A GENERAL VIEW OF THE INDUSTRY 
By Ralph H. McKee 

Since man first bcnan to use stored energy he Ims bii'ii dependent 
for fuels upon products stored away by nature many centuries ago. 
Such a supply will not last forever, but a perusal of the history of 
man’s fuel and energy supply, with its continued introduction of new 
types and sources of fuel before the older ones have given out, makes 
one believe—a belief perhaps engendered by hope—that by the time 
our natural fuel resources arc exhausted we may have found ways to 
utilize the energy of the sunshine, the tides, and the waves. 

With the gradual cxhau.'tion of the easily obtained concentrated 
fuels, future progress of civilization demands that we look ahead to the 
prospect of the employment of those furl resources which arc more diffi¬ 
cult to prepare in a concentrated form from their natural diffused form. 

In the history of man we have jjassed from the era of tlie non-use 
of fuels to that of the development of concent r.ated fuels. Ahead of us 
lies the era of the u.sc of the less concent r.ated fuels. 

The present most important fuels .are those wliich can most con¬ 
veniently be produced and used. These are generally those most con¬ 
centrated in form. Early man had as fuel small branches of trees 
(“fagots”), later he used larger wood, and the scries continues with 
the use of wood charcoal, bituminous coal, anthracite, and cokes of^ 
various kinds. In the gas fuels the scries may be said to be gas from 
wood, gas from rosin, gas from cannci coal, gas from bituminous coal, 
natural gas, and gas from cracking of oils. 

In the liquid fuels we have the early use of vegetable oils like olive 
oil, followed by fish and animal oils, oils from cannel coals, and (fill 
fnra oil shale. Finally, we see the world's supply of petroleum rapidly 
being exhausted. With appreciation of the fact that the petroleum supply 
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is exhaustible comes the demand that technologists open up new fields 
of petroleum or find or make other oils which can be used in place of 
the petoleum products whose virtues have become well recognised only 
during the last two decades. 

At this point it may be worth recalling to the American reader that 
the word “petroleum” was used for shale oil and similar rock oils Iwig 
before the drilling of the first petroleum well ( 1859 ). Indeed, the word 
was in use in England for such an oil at least as early as the middle of 
the 14 th century. 

Of the possible products which can be used to supplement the supply 
of petroleum, oil from oil shale has the greatest promise, first, because 
of all the suggested new materials it alone gives products which the user 
can hardly, if at all, distinguish from the similar products made from 
well petroleum, and second, because shale oil is produced from the only 
raw material (oil shale) which is sufficiently abundant to supply the 
anticipated need for oil. Alcohol has been suggested as a motor' fuel, 
but the supply of alcohol is not, and practically cannot be made suffi¬ 
cient to meet an appreciable part of the demand for motor fuel. If all 
the alcohol made in this country in a year was used as motor fuel, it 
would be able to supply almost exactly the fuel used by the automobiles 
of this country on a single July Sunday. 

True oil shale is a clayey or sandy deposit from which petroleum 
may be obtained by distillation but not by treatment with solvents. 
Tar sands or sand deposits which are saturated with oil or asphalt and 
from which the oily constituents can be removed by solvents are not 
considered true oil shales. 

The great size of the oil shale deposits of the United States is not 
^nerally appreciated. The United States has furnished and is furnish¬ 
ing about two-thirds of the world’s supply of petroleum. Since the dis¬ 
covery of oil in Pennsylvania in 1859 , about eight billion barrels of oil 
have bwn t.aken from the petroleum wells of the United States. The 
oil shales of the Green River formation in Colorado and Utah alone 
can furnish fifteen times this amount of oil. If we add to this the oil 
reserves in the form of oil shales in other states we have a total poten¬ 
tial shale-oil supply greater by twenty times than the total oil that the 
oil wells of this country have yielded in the past sixty years, and this 
without considering shales which produce less than 30 gallons of oil 
per ton. 


Oil shale deposits are in no sense limited to America: almost every 
country of the globe has similar, though not such extensive, deposits. 
In two of these countries, France and Scotland, oil has been made from 
od shale for more than seventy years. The shale oil industries in these 
countries, though continuing to the present, have not been particularly 
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prosperous, owing to the severe competition of petroleum imported from 
America, Russia, and Roumania.* 

These oil shale deposits vary among themselves, not only in yield 
of oil, character of oil, type and character of minor constituents, but 
also in the gangue material which carries tlie organic oil-yielding con¬ 
stituents. The shales whose commercial utilisation can be expected to 
be started in the present decade vary in oil yield from fifteen to sixty 
gallons a ton. The character of shale oils varies as greatly as do the 
shales from which they arc produced; sonic arc highly asphaltic, some¬ 
what like typical Califoniia crude petroleum; others have a parafiin 
content greater than that of tlie average Pennsylvania crude imtrolcum. 

From petroleum no nitrogen compounds of value arc obtained, but 
from oil shale ammonia and basic nitrogen compounds related to pyri¬ 
dine may be produced. Shales will yield ammonia (produceii in the form 
of ammonium sulfate) in varying amounts up to sixty pounds jicr ton 
of shale and basic nitrogen com|)ounds in amounts up to possibly fifty 
[lounds per ton. Commercial yields from average shales will probably 
be about 33 per cent of tlicse theoretical yields. 

Sulfur is objectionable in an oil ami is dillicult to remove from it. 
America’s largest oil shale deposits carry relatively little sulfur but 
some other deposits of importance yield high sulfur oils. One large oil 
shale bed in England yields an oil containing more than 6 per cent of 
sulfur—far too much to permit the oil to be refined by present known 
methods. Until a practical method of removing this sulfur has been 
devised, such high sulfur oils will probably tw of little value. 

Petroleum has found an ever increasing use and has now become 
an essential of modern civilization. Estimates of the United States Geo¬ 
logical Survey and the United States Bureau of Mines indicate that the 
United States is approximately at the peak of its [K'troleum production, 
and that within a verj' few years the production of j«*troleum in the 
United States will be^jin to fall off. Moreover, the Geological Survey 
believes that the probability of discovering any more large fields of |)ctro- 
leum in the United States is remote, and therefore that petroleum pro¬ 
duction in the future can be calculated fairly closely. 

On the other hand, the American consumption of petroleum is increas¬ 
ing yearly by more than fifty million gallons and since 1912 has nor¬ 
mally been larger than the production, biational power, increase of 
population and industry, and the development of modem types of Civili¬ 
zation depend upon an adequate supply of energy. The most convenient 
and efficient form of energy now in use is that of petroleum, particularly 
in its application as a fuel for the internal emnbustion engine. 

♦For a detailed history and diwussion of the Scottish and French shale oil 
industnM see U. S. Bureau of Mines Bulletin 210 of 1924, cf. Aba. 1086. 
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The exheustion of a natural resource is always deplorable, but the 
utilization leading to exhaustion often results in material gains which 
should not be overlooked. In a large measure the using up of American 
petroleum has been offset by the advances of industries and greater C(m- 
veniences of modem life which it has made possible. 

The relation of consumption to production of petroleum in the United 
States is shown graphically in Figure 1 . 



Fig. l.^Production and consumption of crude oil in the United States (exclusive 
of exports of refined products). 

The deficiency between supply of and demand for petroleum has 
been met by importations from Mexico and to supply the deficiency the 
United States has taken 60 per cent of Mexico’s production. This Mexi¬ 
can production has been almost all from one general oil-producing zone, 
a zone that apparently is now well on its way to spe^y exhaustion. 
The future production of Mexico and other countries of the Western 
Hemisphere is problematical, and may be dependent on higher prices for 
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til to pay the increased costs of productiim in remote places ant^ of 
lipeiine transportation frmn inland fields to tidewnter. 

The largest producing oil district in the United States is that 61 
Iklaboma, Louisiana and Northern Texas. Accordingly, the price changes 
iof this "mid'Continent” crude oil largely determine the market price 
of crude oil from the other American fields. The variation of price of 
oil is shown in Figure 2 . 



Fig. 2.—Price changes of Mid-ContinciK criiile oil (January pricca). 


At the present day the automotive industry practically carries the 
petroleum industry. Although gasoline is only 25 per cent of the crude 
oil from which it b made, it yields half the revenue of the oil industry. 
In 1015 the average price of gasoline was eleven cents per gallon; in 
1920 the peak price was three times as much and it has since fallen 
The yield of gasoline from crude oil in 1915 was 11 per cent, while in 
1924 it was 36 per cent. The very rapid increase in gasoline production 
and consumption and the related growth of (he automotive industry 
are easiest shown in the form, of tables and curves. 
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Kig. 3.—I’er ciipila consmiiption of petroleum in the United States. 


TABLE I 

Year 


Gasoline Production 
in United States in Gallons* 


1917 . 2350,000,000 

1918 . 3370.000,000 

1919 . 3,958.000,000 

1920 . 4,882.000,000 

1921 . 5,154.000,000 

1922 . 6302,000,000 

1923 . 7,556,000,000 

1924 . 8,966,680,000 


* About 15 per cent of the total gasoline production is made by cracking heavier 
oils and about 12 per cent is recover^ from casinghead gasoline. 


Table I shows the rapid increase in gasoline production in the last 
few years. Figure 3 shows even better the past history of petroleum 












SHALE OIL, A GENERAL VIEW OP THE INDUSTRY » 


consumption and its close relation to tlie automobile industry. Note 
that though the automobile was first used sliortly after 1900, it did not 
become popular until about 1010. 

Data of automobile production in tlie United States are given in 
Table II. It is difficult to estimate what the “saturation point’’ of the 
United States for passenger cars, trucks, and farm tractors will be, but 
it will probably reach a total of over twenty million. The total regis¬ 
tration in the United States as of Jan. 1, 192,1, was 15,507,6'28 passenger 
cars and 2,142,608 motor trucks. The Jan. 1, 1925, world rogi.stration 
of motor-driven cars was 22,700,094. 

TAliI.K 11 

.•\l.TOMOIIII.E PlIUUClTKIN IS TUB VsiTED St,\T15S * 


Year l’.as.«i'nB('r Curs Motor Tracks 

1912 . I'ifi.OOO 22,000 

1913 . t«l..'>(K) 2.1/)00 

1914 . .Wl.OTO raJii 

1915 . S18.618 74.000 

1916 . 1.493.617 00.000 

1917 . 1.710.7!'2 128.1.57 

1918 . U26..!SS 2272.50 

1919 . 1.6.57.632 310201 

1920 . 1.SS,!.138 .122.039 

1921 . 1,311.000 147,5.50 

1922 . 2.10C;il« 252,068 

1921 . 3.030599 376257 

1921 (c.-t.) . 3.100.000 .1,50,(100 


*Traetore arc not iinlinlf,l ai tins lalilc, but amount to almut half the nuniltcr of 
motor trucks. 

Even Figure 3, wliicli sliows the rapid per capitti incretise of petro¬ 
leum consumption, docs not tell the whole truth of the (‘xpansion, since 
the pcrccntiige of gasoline obUiincd from eriido petroleum has been con¬ 
siderably increased by new cracking melh()d.“, by improved refining proc¬ 
esses, and by lowering the gra<le of gttsolinc sold. By these methods 
a barrel of crude oil now yiehls .a.s tmieh gasoline as was obtained from 
three barrels of petroleum ten years ago. At present (stte Figure 4) 
about 36 gallons of motor fuel arc produce<l from each hundred gallons 
of average crude oil. On the basis of our present knowledge, it seems 
probable Uiat in the future thi.s yield can be increased to nearly 45 gal¬ 
lons of gasoline per hundred gallons of crude oil. The increased yield, 
however, will be at the expense of fuel oil, which has largely been sub¬ 
stituted for coal, and eventually may tend to diminish the production of 
lubricants. 

There has been no commercial cracking of shale oil. The results 
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obtained in experimental laboratory runs, howevra, indicate that shale 
oil cracks to form gasoline as and with as good yields as ordinary well 
petroleum and that the resulting crude gasoline can be readily handled 
by refining processes of the ordinary type. 

It is apparent that in the near future a shortage of petroleum and 



Fig. 4.—Gnilons gasolioe from 100 gallons crude oil. 

gasoline may be expected. The probable most important methods of 
meeting this shortage are discuss^ below: 

1. The price of oil products may be increased, and this will lead 
to greater economy in the use of petroleum and to the use of lighter 
oars which will give greater fuel economy than present American auto¬ 
mobiles. Consumption of gasoline per oar per year has already fallen 
from 600 gallons to about 400 gallons. It is worth noting that in this 
country 30 cents a gallon is considered a hi^ price for motor fuel, while 
in most otlicr countries gasoline at a price of 60 cents a gallon is con¬ 
sidered reasonable; 
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Automotive enginea may be modified w redeeigned to uae a fuel iw* 
volatile than present-day motor fuel, and thus permit the use as motor 
fuel of a larger fraction of crude petroleum than is now possible. Change 
of engine design to obtain the advantages of higher compression pres* 
sura is certain to follow the development of “anti-knock” compounds 
such as tetraethyl lead, the mixture of small amounts of which with 
ordinary gasoline permits the use of high compression pressures wiUiout 
the “knocking” which would ordinarily result. The use of surface cata¬ 
lytic coatings, such as Katalitc, on the walls of the combustion chamber 
of the motor promises decidedly greaU-r mileage from a gallon of fuel. 



Fir. 5.—Oil xlmlr iii iilaoi'. 


All these factors will increase fuel cconiHny and go far to forestall 
the impending shortage of motor fuel. 

2. Use of coal by-products and alroliol. Benzene, an oil more com¬ 
monly designated by its German name “benzol", is a by-product recov¬ 
ered in making coke from coal by modem methods. It is much used 
as a motor fuel in continental Europe, though it freezes at a relatively 
high temperature (42° F.) and tends to give excessive carbon deposits 
in engine cylinders. Since it is a by-product of coke manufacture, in¬ 
crease in demand for benzene will not materially influence its produc- 
Uim. In this country benzene has been used commercially as a motor 
fuel only when mix^ with other fuels such as gasoline or alcohol. • 
Much has been said and written to the effect that alcohol and alcohol- 
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ether mixtures will be the motor fuel of the future. In trc^ical countries 
alcohol may ultimately be an important motor fuel, but it is not likely 
to be in the United States. No method is known of getting even fair 
yields of alcohol from wood and, on the other hand, starch and sugar 
crops are too valuable for human and animal food to permit the use 
of the necessary acreage for growing such crops primarily for alcohol 
production. However, alcohol production will undoubtedly be increased 
by more complete use of waste molasses from sugar production, of the 
waste liquor from sulfite pulp and of the culls and occasional over¬ 
production of starch crops such as potatoes, sweet potatoes, com, etc. 



Fig. 6.—Old shale still of Mormons, near Juab, Utah. 


Alcohol is a satisfactory motor fuel and in engines properly designed 
gives high efficiency even though its calorific value is low. When alcohol 
is mixed with ether, as it normally is in motor fuels, the ether Increases 
the tendency of the engine to "knock”. It is also difficult to obtain the 
mixture free from traces of acetic acid, the presence of which causes 
corrosion of storage tanks and shipping containers. This corrosion and 
also the detonation (“knock”) can be reduced and even avoided entirely 
by adding such a material as aniline, the use of which is limited by ita 
high cost. 
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3. When oil shale is heated in closed retorts, it yields an oil known 
08 shale oil. From this shale oil motor fuel of tlie gasoline type can 
be obtained in quantity by refining methods g<'nerally of the same nature 
as those used in refining petroleum. As has been stated earlier in this 
chapter, enormous amounts of oil shale arc available and accordingly 
the available crude petroleum and gasoline are dependent only up«i a 
knowledge of adequate technical metluHls, coupled with the installation 
of proper plants for mining, retorting, ami refining. With jmiper techni¬ 
cal knowledge an<l proper e(|uipii)cnt, commercial shale oil production 
will come ns soon as it can lx- prtHluced profitably. 

Oil shale mining methods are generally similar to bituminous coal 
mining methods. Because of the greater toughness of oil shale, about 
a tliird more dynamite is required than for mining coal under parallel 
condiUons, but, on the other hand, often there may be no objection to 
the formation of the fines which are so objectionable in* coal mining. 
Auger drills have been salisfai'tory for mining oil shales in Scotland 
and also for some .American shales, though much is yet to bo learned 
regarding mining metho<ls and e<|nipment for all our most important 
deposits. In underground mining .a scam about three feet thick is the 
minimum working vein of oil sh.ale. Kighteeri cubic feet of average oil 
shale in place weighs a ton and when broken it occupies two-thirds mon' 
space. On the basis of Scottish practice the mining w.aste will average 
about 20 per cent. In the United .'^t.itc.- mining of oil shale is greatly 
facilitated by the horizontal position of the deposits and their height 
above the valleys, where the retorting plants would be located. 'I'lie 
shale strata in m.any of the de|)osits are exccplionally thick ttnd rich. 
It is not probable that gas and <lust. expiosions will be a hazard in most 
oil shale mining, though cxperimenl.il cvirlcnce indicates the (Hissibility 
of danger from du-t explosions when rich shales are to Ite mined. 

The underground miner may be expected to mine a maximum of 
ten tons and an average of six tons of oil slnile per day. The coal 
miner ordinarily work.s less than a total of six month.s a year because 
of the seasonal demand for coal and frequently inadequate transporta¬ 
tion equipment. In an oil shale mine employment .should be nearly con¬ 
tinuous, ns the product will be used at the jioint of production and sea¬ 
sonal variations can easily be taken care of. This will mean a more 
stable type of labor and, correspondingly, a relatively lower mining 
cost than for coal. 

■ Some American and foreign oil-shale deposite arc at or near the sur¬ 
face and thus can be mined by power or steam shovels. These few 
deposits, accordingly, may be mined at costs much less than those of 
the many deposits which will have to lie mined by underground methods. 

The present United States law no longer permits oil shale claims to 
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be locsted and brought to patent and private ownersiiip by aaseaainent 
vork on the claim and payment of the government fees. Although there 
has been g|oat interest and actinty in oil shale lands, but one oil titale 
lease has been filed under the new Land Leasing Law which went into 
effect in February, 1920. The various corporations and individuals which 
have made real investments in oil shale land have exclusively taken up 
land under private ownership, i.e., land taken from the Government 
under laws in force previous to the present oil shale land leasing law. 

Regulations pertaining to oil shale leases on public lands under the 
general land leasing law are objected to by many who are interested 
in oil shale development. The regulations have not been tested in actual 
oil shale leases, though the regulations of tlie same law applying to oil 
leases are in satisfactory operation. 

Those who find objections to the general land leasing law emphasise 
the following among other requirements as those which would so affect 
a manufacturing plant such as a shale oil plant that the law could not 
be obeyed without forcing the plant into bankruptcy. 

1. Products of plant shall be sold at prices acceptable to the Secre¬ 
tary of the Interior (§5 of Lc.ase). 

2. The company must not assign or sublet the lease (§4f). In 
other words, the company cannot issue bonds or preferred stock or in 
any way offer its property, including lease, as security for any loan 
needed by the company. 

3. "A royalty of-per centum of the market value” oL the prod¬ 

ucts is charged (§ 6) independent of whether the products arc crude oil 
or those refined products on which much labor and expense have been 
expended. 

4. The Secretary of the Interior fixes new royalties at the end of 
each twenty years, and even if these royalties are excessive the plant 
management must accept them or give up its lease and property to the 
Government (§ 10). 

5. The plant must leave "no available mineral abandoned where 
mining is being conducted” (§ 4 g). The Government has indicated that 
oil shale yielding IS gallons a ton is "commercial shale” and accordingly 
it might compel a plant to mine this shale, though it sent the company 
into bankruptcy, rather than permit the mining only of the shale 
yielding above, say, 30 gallons oil per ton and make a profit thereby. 

It has been shown earlier that the demand for {Ktroleum in this 
country is increasing at the rate of over fifty million barrels a year. If 
this increase continues it will require each year seventy-five neW'plants, 
each handling 2000 tons of oil shale a day, and representing an invest¬ 
ment of perhaps a million dollars each, to produce sufficient oil to meet 
simply this yearly increased demand. Other than shale oil there is in 
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prospect no source of fuel oil or gasoline or gasoline substitute which 
promises to furnish even a minor part of this demand. 

Shale oil is now giving commercially, though not in large quantities, 
motor gasoline, tractor fuel, kerosene, light lubricating oil, medium lubri¬ 
cating oil, flotation oil and paraffin wax of several grades. So far a 
satisfactory heavy lubricating oil has not been made from shale oil. 
However methods of refining shale petroleum different from those in 
common use for well petroleum will undoubtedly be developed and with 
such a development different and additional useful products will un¬ 
doubtedly be made. 




ORIGIN OF OIL SHALES 
By R. D. Gkohub 

Nearly all black shales owe their color to (he presence of onrlioua- 
ccous matter derived from plant or animal remains. Dcjiending npon 
the extent of the chanRC which these shalc.s have undergone since their 
dcjMJsition, the organic remains may still retain much of their original 
form and composition, or they may have been partially or wholly hil.u- 
minized. In this prwess tlu'y lose \'er>' largely their original form and 
undergo important chemical changes, in which much of their volatile 
matter is lost. The extreme change is characterized by the 1i>ks of all 
volatile matter and the separation of free, residual carbon: the graphitic 
shales are thus formed. 

Black shales containing \'olatile earbornu'cous matter and, therefore, 
capable of yielding inflammable gases and oil, occur in the sedimentary 
formations of practically all geological ages from the Belt series of pre- 
Cambrian age tf) the peat-bog clays in process of formation today. 

But if, in using the term “oil sii.ale'', we limit its application to shale 
which may be regarded as a possible eonimeridal source of oil, only a 
very small percentage of the shale of this or any other country will be 
classed as oil shale. 

The name “oil shale” has been api)lieil to deposits of widely dilTer- 
ent character and origin, but having the common property of yielding 
oil by distillation. These deposits may be groupcal ns; 

1. Shales partially or completely saturated with oil from an outside 
source. Evaporation and other changes may have converted the oil into 
a bituminous or carbonaceous residue. 

2. Lignitic and coaly shales. 

3. 'Torbanites, including Boghead coal, kerosene shale, cannel coal. 

4. True oil shales. 

From groups 2, 3 and 4 oil or other bituminom matter is obtained in 
commercial guantity only by destructive distillation. They arc largely 
or wholly pyrobituminous. 

In deposits of the first group the tiil fills the pores and joint spaces, 
and follows tlie openings along stratification and fault planes. By fol- 

27 



28 


SHALE OIL 


lowing joints and stratification openings it may surround but not satu* 
rate masses of fine textured but slightly porous rock. The outer borders 
of Uie deposit will be very irregular, owing to further penetration of 
the oil along the more porous strata. These shales yield the (H^inary 
odor of petroleum without being bruised or cut. In the laboratory the 
liquid oil is easily removed by gasoline and other solvents, and even Uie 
residual bitumen resulting from inspissation is commonly quite readily 
soluble. 

Those of the second group always contain films or laminae of fairly 
pure, friable coal between layers composed largely of inorganic matter 
but containing many grains and much powder of a coaly character. 
When burned they yield the characteristic odor of burning coal. The 
oil distilled from them is rich in aromatic hydrocarbons, and contains 
other characteristic products of coal distillation. It commonly smells 
distinctly of phenols (carbolic acid). 

The deposits of the third group are well represented by the torbanite 
of Bathgate, Linlithgowshire, Scotland, and the kerosene shales of New 
South Wales. They may be regarded as the middle member of a series 
including oil shales, torbanites and true cannel coals. The leaner and 
less CMly torbanites grade downward into oil shales. The more coaly 
torbanites spade into the true canncls. Under certain conditions of depo¬ 
sition the biochemical, chemical and dynamochemical processes at work 
on the organic matter were so controlled and correlated as to convert 
it into the raw material for future oil fields, but the earth movements 
necessary to actual distillation and stwage of oil did not occur, 
and the deposits are still in the oil shale stage. Under other conditions 
the operation of these processes were so controlled and correlated as 
to produce true cannel coal. Between these extremes were conditions 
of deposition which so controlled and correlated the operation of the 
processes of change as to give a product intermediate in character be¬ 
tween an oil shale and a typical cannel—that is to say, a torbanite. 

In many oil shale deposits there are gradations to torbanite and 


In the fourth group ate what may be called the true oil shales, though 
no clew-cut dividing line can be drawn between them and the poorer 
torbmites. Here belong the oil shales of Scotland, France (in large 
part). New Brunswick, Nova Scotia (largely), Colorado, Utah,‘Wyo- 
ming and many otliors. > j 

They are shal?s in which organic matter was intimately mingled with 
inor^ic matter at the time of deposition and 
nltered (mtummiied) m such a way as to yield petroleum by destruc¬ 
tive distillation. 

They are not merely porous shales into which oil or oflier bituminous 
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matter has penetrated. An examination of true oil shales rarely reveals 
the presence of oil as such. But if deeply buried oil shales in contact 
with porous strata were subjected to the geodynamic processes which 
have produced oil fields, the distillation and storage of oil would take 
place and an oil field would be formed. The free oil occasionally found 
in oil shale deposits may have been developed by dynamic processes 
too feeble or of too short duration to carry to completion the makmg 
of an oil field. In some deposits the presence of free oil is due to the 
intrusion of molten igneous rocks. In others the oil may have seeped 
or filtered into the strata. 

Solution tests show that but little of the nil obtainable from the 
normal dry shale exists in the rock a.s true hydrocarbons. If bituminous 
matter had seeped into the rock scric-s c<)ntaiiiing tlie oil shale strata 
it would have chosen the lamms layers, but it is a notable fact that 
in many ruses the sandstones associated with oil shales arc extremely 
poor in organic matter, and that tlie richest shales arc the closest tex¬ 
tured, ami least porous. In many shales the volume of kerogen far 
exceeds that of the inorganic matter. When a chip of rich shale is 
leached of its inorganic matter and softened by alkali it consists of a 
spongy matrix of extreme fineness in which may be bedded identifiable 
plant remains. I'nder the microscope a thin section of the rich shale 
shows an extremely fine ground mass of more or less altered (bitu- 
minized) plant matter in which arc bedded such highly resistant plant 
remains as spores, spore cases, pollen and pollen cxines, grains of resin 
and wax. The less rich shales, in many cases, show a larger proportion 
of recognizable material, among which are shreds and fibers of the less 
resistant plant matter, and cell structun may be observed. It is mainly 
from those substances that the oil is formed when the shales are sub¬ 
jected to destructive distillation. 

The general similarity of tin’ geology of oil shales to that of coals 
suggests that the geological conditions ami processes favorable for the 
making of the one were also those nspiired for the making of Uic other. 
Both were formed in swamps, lugiains, deltas, estuaries and lakes. 

The waters of the basins were prevailingly from the land, and fresh, 
but occasionally the coastal basins were invaded by the sea and brackish 
or marine water conditions existed tem)>orarily. A few coal and a few 
oil shale deposits were probably formed largely or wholly under marine 
conditions. Until quite recently it was commonly held that the atmos¬ 
phere of coal-making periods was especially rich in carbon dioxide and 
was otherwise unlike Uiat of the present; tiiat the climatic conditions 
were unusual, and that a highly specialized vegetation formed the deposits 
which later became ccyal. Later study bas sberwu that tbe coA deposiU 
were termed irom tbe cbaracteriatic vegetaUon of the period under an 
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atmosphere not unlike that of the present and subject to normal climatic 
conditions. In brief, it has been shown that tiie coals were developed 
from deposits formed just as the peat deposits are being made today— 
that peat formation is the first stage of coal-making. , 

Rich oil shale is of exceedingly fine texture, breaks with a smooth 
conchoidal fracture, has a dull silky or satiny luster, and when un- 
weathercd shows but little evidence of structure. It kindles readily and 
yields a relatively large amount of volatile matter. In these particulars 
it resembles cannel coal. An examination of thin sections under the 
microscope reveals the presence of vegetable matter in various stages 
of disintegration, from shreds of wood, bark and leaves retaining their 
normal forms and cell structure, to a matrix evidently composed very 
largely of vegetable matter so completely macerated or pulped as to 
retain no identifiable features. In these respects it resembles lignite and 
sub-bituminous coal. In addition to these materials, spores, pollen grains, 
exines of spores and pollen, grains of wax and resin are sometimes abun¬ 
dant. In cannel coal these substances greatly predominate. Under heat 
many of the richer shales coke, and in this respect they resemble the 
coking coals of the bituminous group. Inorganic matter is abundant, 
extremely fine and is intimately mingled with the organic material. It 
consists mainly of clay, but fine sand, calcium carbonate, iron oxides 
and iron carbonate are commonly present. Iron sulfide, in the form of 
marcasite and pyrite, is a common constituent. Animal remains such 
as those of .fish, crustaceans (especially entomostraca), insects, larvae 
and others are common in some oil shales. The Utica shales and Kim- 
meridge shales contain abundant aquatic faunas. Animal remains of 
various kinds are also found in the coals, but are less abundant than 
in oil shales. 

The masses of vegetable matter which developed into coal were 
formed in basins from which for long pcriotls of time inorganic sedi¬ 
ments were shut out. Periods of accumulation were abruptly ended by 
the incoming of inorganic sediments forming strata of greater or less 
thickness over tlie vegetable matter and effectively sealing it from the at¬ 
mosphere and the agencies of subacrial decoy. 

Oil shales were formed in open basins in which the deposition of 
inor^inic sediments went on without important or long continued inter¬ 
ruption during the accumulation by growth (or otherwise) of the vege¬ 
tation which forms the carbonaceous and pyrobituminous matter of the 
shale. The relative proportions of organic and inorganic matter vary 
widely in the oil shale strata, and may be due to variation in the rate 
of vegetable accumulation or the rate of inorganic sedimentation or both. 
So far a» the central portions of the basins were concerned only tiie 
finest sediments were carried in, and at times the amount was so meager 
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that it did not another even small and very frail plants rooted in tha 
muds of the basin floor. In the Colorado oil shales the microscope 
shows the presence of very delicate, soft bodied plant forms, possH^ 
algae, which were slowly buried in their growing positions. The kero¬ 
sene shales of New South Wales contain many rhisomes of Glossopteris 
in their growing positions. Shells of lingula are found in the Scottish 
oil shales in the positions characteristic of life. 

The vety diverse character of the plant remains in oertain oil shales 
suggests that some of the materia! was floated to its place of burial, that 
otBer was carried by the wind, and that in places a very considerable 
part grew where it is now buried. 

In some shales the presence of strata containing great numbers of 
curled, polygonal chips of sun dried clay shows that the floors of the 
basins were, at times exposed as mud flats, but sueh periods of exposure 
appear to have been short. In a number of shale deposits small lenses 
of torbanitc and impure cunnei coal show that in parts of tlie basins 
the supply of oxygen was sufficient to i)crmit rapid biochemical and 
chemical changes in the vegetable matter. The rate of inorganic sedi¬ 
mentation was too slow to bury the material and check these changes 
until they h.ad accomplished the destruction of all but the most resistant 
parts of the vegetation such ns spores, pollen, spore and pollen exines, 
resin and wax, the materials of which cnnnel coal is largely compose*!. 
These conditions may have occurred where there was a sufficiently rapid 
exchange of water to effect oxygenation, but too far from the margins of 
the basin to receive much inorganic matter. 

Such appear to have been the general conditions under which the 
oil shale strata were formed. Following these periods were times in 
which the sediments deposited contain little or no organic matter. In 
some places the ctianges arc abrupt, in others very gradual. The change 
of the lake floor from a garden crowded with vegetation to a barren 
mud or sand expanse may have been due to the deepening of the basin 
to such an extent that plant life ceased or became very meager; or it 
may have been caused by such rapid sedimentation that all plant life 
was smothered, and for a long time did not again get posscssiem of the 
lake floor. If the change were due to deepening of the waters there 
would be a return of the vegetation when sediments had again filled 
the lake so that the bottom lay within the cone of depth at which plant 
life could flourish. If it were due to too rapid sedimentation it must 
have been accompanied by subsidence of the lake floor in order to 
make room for the considerable thicknesses of strata practically free 
from organic remains. Hiese periods of dominantly inorganic sedi¬ 
mentation end^ with a return of vegetation of the same kind and 
characteristic of the same depth of water. 
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The changes which mark the passage of vegetation to coal may be 
classed as biochemical, chemical and dynamochemical. 
teiia are chielfy responsible for the biochemical chan^. The strictly 
chemical are attendant upon and consequent to the biochemical. The 
dynamochemical are confined largely to the period following the burial 
of the plant material. 

The materials of which plants are composed are many, and possess 
widely differing powers of resistance to the agencies of decay. Coals 
are formed very largely of residues from plants, and the longer the agen¬ 
cies of decay worked upon the plants, and the more unhindered their 
operation the more completely are all the readily destructible parts re¬ 
moved and the greater is the proportion of the resistant parts such as 
spores, pollen, spore and pollen exines, waxes, resins and fats. Thus it 
comes about that the higher grades of cannel are composed very largely 
of spores, spore exines, resins and cuticles. 

In the coal basins the processes of disintegration would go on largely 
unhindered. In the oil shale basins the conditions of life—both of the 
plants forming the carbonaceous part of the shale and of the fungi and 
bacteria responsible for the biochemical changes—would be very differ¬ 
ent. The prompt burial of the plant remains would retard if not stop 
entirely the activities of these organisms. The clay would also modify 
Uie purely chemical processes by shutting out oxygen from the vegetable 
mass. Putrefaction is notably retarded and under certain conditions 
arrested by contact with clay. The period of operation of these agencies 
would be much shorter and their work would be much less complete. 
As a consequence we find in the Tertiary shales of Colorado, algae and 
other plant remains only slightly altered. The dynamochemical processes 
would not be the same under the different modes of burial of the oil 
shale-making plants and the coal-making plants. In moat shale de¬ 
posits these processes have progressed slowly on account of the non- 
porous enclosing clay which would prevent the escape of the gases formed, 
and retard devolatilisation. 

In the matter of condition of the plant remains lignite bears the 
closest relation to oil shale. In general the lignites are the later coals 
and the agencies of change have operated on them a shorter time. Many 
of the oil shales are geologically very old but the conditions of formation 
and burial retarded and arrested the processes of change, and the results 
are comparable in these respects. 

The texture of cannel coal is due to the extreme fineness of the com¬ 
ponent plant matter. That of oil shale is due to the extreme fineness 
of the inorganic matter which usually forms the greater part of the 
mass. The similarity of fracture is a natural result of the fineness of 
texture. The relatively high amount of volatile matter of the oil shale 
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it probably doe to the alow lots of the volatile conteot thnnig^ the pro- 
teethm afforded by the clay in which the d^brii is buried. Lignite la 
hi^ in volatile matter because of the incompletcneaa of chemical and 
dynamocbanical changea. In part, the high volatile content of ahalea 
is due to the very large proportion of spores and like matter it contains, 
and the very glow progress of devolatiliaation of these very resistant 
materials. 

The coking of cool is believed to be due to the presence in the cool 
of true hydrocarbons of certain forms. That true hydrocarbons exist 
in the richer oil shales there can be little doubt. 

The laboratory history of the coal basin differed in many respects 
from that of the oil shale basin, and the finished products are corre¬ 
spondingly unlike. 

It may be said that lean oil shale and rich cannel coal form the 
extreme ends of a series in which there are no abrupt breaks. This 
is true as to the proportion of organic and inorganic matter in the 
original deposits, and in the extent or completeness of the biochemical, 
chemical and dynamochemical changes which have taken place. In 
the shales the more resistant materials arc mingled with less resistant 
matter in varying proportions. In the canncls the more rr'sistnnt or end 
products of change predominate. The development of true hydrocarbons 
has scarcely begun in some shales, whereas in canncls it appears to have 
advanced far. 

Concerning the part contributed by animid remains to the pyrobitu- 
minous matter of oil shale, there appears to be wide difference of 
opinion. So far os the Colorado, Ctab and Wyoming shales are con¬ 
cerned there is but little evidence to show that they have contributed 
in any appreciable way. Of many slides examined not one show^ a 
recognizable trace of animal remains. On the other hand the Utica 
shales are rich in animal fossils, but contain little or no recognizable 
plant matter. The Kimmeridge shale of England contains a rich Juras¬ 
sic fauna. Many fish remains are found in the Scottish and New 
Brunswick shales but in most of them plant remains predominate. Ento- 
mostraca shells are extremely abundant in the rich torbanitc shales of 
Queensland, and one writer says that plant remains are scarce,. The 
oil shales of Brazil contain organic remains of both kinds. Shales from 
Peru yield an oil having an odor closely n-scmbling that of pine tar, 
but neither plant nor animal remains are recognizable in the material 
examined. TTie Ohio shales are rich in spore cases of riiizocarps allied 
to Salvinia of the present day. 

It would seem probable that both plant and animal remains may 
contoibute to bituminous matter, but the weight of evidence favors plant 
tanains as Uie important source of the hydrocarbons. The close geo- 
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logical relationship of oil shales and coals points in the same direction. 
There is nothing in the character of shale oil which would aid in decid¬ 
ing its ultimate origin. 

With respect to the resinous character of the spores, it has been 
pointed out that resins when subjected to destructive distillation yield 
aromatic hydrocarbons, whereas the destructive distillation of oil shales 
rich in spores and pollen yields mainly paraffins and olefins. Resins 
are more or less soluble in alcohol, ether, naphtha, and oil of turpentine, 
but many oil shales containing these bodies are very slightly acted on 
by these reagents or by carbon bisulfide, benzol, carbon teti'achloride 
and other similar solvents. 

Many widely differing theories have been advanced regarding the 
origin of torbanites and oil shales. The following quotations and ab¬ 
stracts will servo to illustrate the range of views. 

After discussing certain features of the kerosene shales of New South 
Wales Professor David says: “It is possible, therefore, that the oily 
character of these shales may be chiefly due to the local accumulations 
of showers of minute spores or sponangia or seeds, with a certain ad¬ 
mixture of peaty material from the swampy ground in which the 
(associated) coal was formed. . . . Examined under the microscope by 
transmitted light, the small, spherical, resinous-like bodies, of which 
the shale is chiefly composed, arc seen to possess a decided organic 
structure. . . . Numerous aggregations of minute spindle-shaped or club- 
shaped bodies are seen to occur in each globule, and recall the appear¬ 
ance of zoospores in some fonns of algae. ... At all events, in the 
present state of our knowledge, it may be asserted that kerosene shale 
was probably formed in lakes, and that it was formed from minute plant 
bodiis, probably either sporangia or algae,” 

Dawson, J. W. (Acadian Geology, p. 339 of 1868), in speaking of 
stcllarite (which must be classed as torbanite or very rich oil shale), 
says: “The mineral known as stellar coal is, as I have maintained in 
previous publications, of the nature of an earthy bitumen, and geologi¬ 
cally is to be regarded as an underclay or fossil soil, extremely rich in 
bituminous matter, derived from decayed and comminuted vegetable 
substances. It is, in short, a fossil swamp muck or mud.” 

Many authors note the very frequent transition from boghead and 
ranncl coal to oil shales, and express their belief in a common mode 
of origin. 

Cadcll, H. M. in discussing the Scottish shales states that 
Entomostracaus, with fish and plaUt remains .arc exceedingly common 
and that Entomostraeans compose the body of the Gray Shale in which 
they occur “squeezed together like grains of linseed in a piece of oil-cake.” 

In a recent paper before the Mining Institute of Scotland the 
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aame author states that tiie most natural explanation of tite origin ot 
oil shale is that the shales were originally beds of line silt or elay, 
deposited in lakes or lagoons near the shores of a Carboniferous land 
area, and the impalpable mud was mixed with a large quantity of 
vegetable or animal matter, like the black vegetable slime that was 
washed off a peat moss. 

Bertrand and Renault (Soo. d’Histoirre Naturelle d’Autun, Bull. 9, 
pp. 193-292, 1890) believe that the bodies called siwres and wwnous 
masses by Dawson, David, Balfour and Huxley were gelosie algae, 
similar to Volvocincae, and which, togetiicr with other vegcti\ble d(5bris, 
were suspended in a fundamental jelly which they called Phytosymase. 
The algae were supposed to collect and become impregnated with bitu¬ 
minous matter from outside sources, tlius giving the bitumen content of 
the shale. White accepts rather fully the lliulings of Bertrand 
and Renault, and says that th<! bituminous matter might be “derived 
fnim the decomposition of the as.«(K’iated faunal elements, or |H'rhaps 
in part from the [lutrefaction of great numher.s of the original algae." 
He found that micro-algae formed “a considerable part of the oil shale 
reiiorted to have come from the Pennian of Brazil and the Koeene of 
Arkansas.” 

In discussing the origin of the oil shales of Colorado, Utah and 
Wyoming Davis says (U. S. Ceol. Survey, Bull. G91 of 1919): "The 
rich shales arc \ cr\’ compact and almost as imiiervious a.s nibber, being 
made up of what seems to have been psirtly decomposed remains of 
minute plants, algae, fungi, spores, pollen, bacteria, etc., crab<‘dded as a 
jelly-like mass; between tln'se there arc few, if any, interspaces, and such 
grains of mineral matter as are pre.sent seem to be finnly embedded in 
this jelly-like mass." 

D. avis finds no cvi<lencc in the character or distribution of the oil 
yielding material which points to infiltration of bituminous matter from 
an outside source. On the contrary, every detail of the wcurrence is 
consistent with the theory of the contemporaneous deposition of the oil¬ 
making and inorganic materials of the shales. 

E. H. Cunningham-Craig in his Ixjok on Oil Finding holds that: “Oil- 
shales are adsorption phenomen.'t due to the so-called affinity of certain 
argillaceous deposits for petroleum. . . . Oil-shales are often tlic last 
relics of a former impregnation with iietrolcum ... but in many cases 
the parent oil fields, the sources of the former impregnation, are things 
of the past,” 

"The characteristic that determines that a bed or straujpi should 
become an oil-shale is its absorptive and adsorptive capacity; Uie nil that 
impregnates it, or has at one time impregnated it, is adventitious.” 

The absorptive and adsorptive capacity depends upon the presence 
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of colloids, and line clays, chiefly composed of finely divided silica, 
alumina, and ferric oxide, and poor in lime and magnesia. 

“An oil-shale, then, is a combination between the disperse phase of 
the colloid solution or sol known as crude oil and the mineral colloids of 
a fine clay of suitable composition.” 

With regard to torbanite Craig holds that: “They are essentially 
beds of impure vegetable debris, and are usually classified as cannel 
coals of a somewhat special type.” 

“As seen under the microscope a torbanite consists of a coal matrix, 
in which globules of yellow or red-brown matter, spherical or ovoid 
in shape, are scattered more or less thickly. These globules consist.of 
hydrocarbons and inorganic matter so intimately ccanbined that they 
cannot be resolved by ordinary microscopic means.” 

These globules arc doubtless the resins and waxes and possibly, in 
part, the spores as determined by Dawson, Balfour, David and other 
observers. 

Thiessen, lleinhardt, finds that the Chocolate shale of the Devonian 
of Illinois is composed of a clay matrix in which are varying amounts of 
pyrite, and organic matter. When the organic matter is removed the 
shale may, or may not, have strength enough to retain its form. When 
the inorganic matter is dissolved out there remains a brown, soft light 
matter which may be (juite compact but highly fissile, or may form a 
delicate structure readily disrupting into an ooze-like material. 

Spores of different kinds and spore fragments form a large part of 
the organic matter. The other organic material consists of plant dis¬ 
integration products, dark material in streaks, globules to flat fragments 
and cuticular remains. 

He finds the Scotch shales are very similar in make-up to those of 
the Devonian of Illinois, Indiana, and Kentucky, but contain more pyrite 
and more resinous-appearing bodies of roughly rounded shape. The 
Pottsville shale of Kentucky is similar, but contains a “larger amount 
of recognizable plant fibers, especially wood fibers, cuticular matter and 
charred plant material." He thinks the Colorado, Utah and Nevada 
shales differ from the Devonian oil shales of the east. 
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GEOLOGY AND DISTRIBUTION OF OIL SHALES 
By R. D. Gbobqb 

THE OIL SHALES OF CANADA 
By S. C. Ells 

The geology of oil shnles ran best be presented by brief descriptions 
of a few of the typical and best known deposits. While the kerosene 
shales and other torbnnite deposits are by many considered not strictly 
oil shales, they are so closely allied to the oil shales that it seems desirable 
to include here a brief description of one of the deposits, in the following 
section on the distribution of oil shales. 

The oil shale deposits of Scotland, England, Colorado, Utah and 
Wyoming, Canada and Brasil have Iwen chosen for specific geological 
description. The best known and most extensively developed torbanite 
deposits are those of New South Wales, which are also described. 

The Oil Shales of Europe 

The search for liquid fuels and for various other hydrocarbon prod¬ 
ucts in Europe has led to the discovery of oil shale, lignite shale and 
cannel shale in many countries. True oil shales occur in Spain, France 
. (including Alsace-Lorraine), Germany, Austria-Hungary, Italy, Bulgaria, 
&rbia, Turkey, Russia, Esthonia, Norway, Sweden, Gotland, England 
and Wales. The so-called shale oil or shale tar industry of Germany 
depends mainly, if not entirely, upon lignitic shales and bituminoui 
lignites for its raw material, but true oil shales occur in Swabia and else¬ 
where, and it is reported that processes of treatment have been developed 
which make it possible to treat even low grade shales profitably. 

The Geological age of these various deposits ranges from early Paleo- 
toic to late Cenozoic, and the geological conditions of their occurrence 
are remarkably variable. In general Uiey ore of fresh or brackish water 
origin, but some are probably of marine origin. 

87 
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Great Britain 

Skye and Raasay 

Oil shales of considerable promise occur in the Great Estaurine Series 
(Jurassic), on the islands of Skye and Raasay. One seam is from 7 to 10 
feet thick. Intrusive rocks have caused profound alteration in scpe 
parts of the deposit. 

Scotland 

The oil shales of Scotland lie on both sides of the Firth of 
Fortli in Mid Ijothian, West Lothian, Lanark, Peebles and Fife. They 
occur in the upper division of the Calciferous Sandstone series which lies 
between the recognized lower Carboniferous form.ation, and the upper 
Old Red Sandstone of the Devonian system. Beds of low grade coal 
occur in the upper part of the Oil Shale group, and lower down are 
commonly six or more scams of oil shale intcrstratificd with sandstones, 
shale, fire clay, marls, and limestone. The strata vary locally in litho¬ 
logical character and there are, all told, about twenty workable scams of 
oil shale. 

The oil shale is a fine-grained brownish, or brownish black and black 
clay shale readily distinguished in the field. The workable shales are 
interstratified with lean or barren beds into which they merge both along 
the stratification and across it. They are free from grit and cut readily 
with a knife. Two structural varieties occur—the plain or massive and 
the curly. 

The Carboniferous system of Scotland may be arranged in descending 
order into: 

1. Coal-measures; 

2. The Millstone Grit; 

3. Carboniferous Limestone Series; 

4. Calciferous Sandstone Series. 

This last is divided into: 

a. Oil Shale Group (Burdie House Group), 3,000 feet thick, 

containing, in its upper part, beds of inferior coal fol¬ 
lowed by about six main scams of oil-shale interstratified 
with sandstone, shale, fire clay, marl and estuarine lime¬ 
stone; 

b. The volcanic zone of Arthur’s Seat lavas; 
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0 . Cementstone Group—white sandstones and shales pass* 
ing downward into grey, green and red shales, clay marls, 
and sandstones with bands of argillaceous limestone or 
cementstone. ^'o oil-shales are known in this division. 

The fossils of Uie Oil Shale Group indicate an alternation of fresh 
or brackish water and marine conditions. 

The sedimentation is veiy irregiilar, but persistent la-ds occur. Tlie 
strata were laid down in shallow w.ater basins, the floors of which were 
subject to irregular, intermittent subsidence, and which were rarely con¬ 
nected with the open sea. Desiccation breccias and nmd cracks are 
common, especially in the marly strata which form so large a part of 
the series. These facts clearly imlicatc accumulation under mud-flat 
conditions. The lateral changes arc very numerous -sometimes gradual, 
sometimes abrupt. 

Although the Calcifcrous series is widespread in Scotland the condi¬ 
tions favoring the deposition of oil shale of commercial tjuality and 
volume do not api)car to have occurred outside the area named. Thin 
and lean bands occur in otiicr localities, but are of no commercial 
importance. 

The structural features of the oil siialc area arc: 

1. A series of north-north-east and south-south-west anticlinal and 
synclinal folds, most of which arc nonnal, but a few present vertical or 
overturned strata. 

2. A scries of more or less powerful faults traversing the folds in a 
general easterly or northeasterly trend. Trough faulting is churactcristie, 
and frequently the displacement is large. 

Igneous rocks occur as: 

1. Ctmtemporaneous interstratified tuffs. 

2. Intrusive, including necks of tuff or agglomerate, and sheets and 
dikes of dolcrite, basalt and diabase. 

The effect of the intrusions on the oil shales is extremely variable. 
In some places they are practically unaffected, in others cavities in the 
rocks have been filled with pitch or solid paraffin from the hydrocarbons 
distilled from the shales, in still otliers the shales are completely de¬ 
stroyed for long distances from the intrusive rock. 

Folding, faulting, irregularity of thickness and oil yield of the beds, 
their depth below the surface, and the presence of igneous intrusions 
render mining and general development difficult and expensive. 

The available tonnage is placed at 482,000,000, with a possible ton¬ 
nage of 884,000,000. In recent years the average oil yield has been 22 
U. 8. gallons per long ton. The richest shales yield 72 to 84 gollons 
of oil per ton. 
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England 

The Kimmeridge Shalet 

The Kimmeridge Clays are the lowest division of the Upper Oolite, 
of Jurassic age. They are widely distributed in eastern England, and 
especially in Dorsetshire where extensive outcrops occur. In lithological 
character they range from true argillaceous clays to highly gritty or 
sandy clays. The oil shales occur in the true clays. 

Extensive faulting has made the geological relations of the formation 
rather complex, but the detailed maps of the area serve to clarify con¬ 
ditions. 

The Kimmeridge clays are of estuarine origin and range in thickness 
from 500 feet to 1,000 feet. The oil shale strata range in thickness from 
a few inches to several feet. They have been worked at intervals since 
1848. They contain a characteristic fossil fauna, and in some of the beds 
the fossils are extremely numerous. The writer has made several tests 
to detennine the oil yield of the Kimmeridge shales. The highest yield 
obtained was at the rate of 34 imperial gallons to the ton. The ammonia 
yield was higher than that of the Colorado shales, but apparently not 
so high as that of the Scottish shales. The richest of the shale beds is 
2 feet thick and is known ns the Blackstone. It yields 39 per cent oil 
and solid volatile products, and testa indicate a possible yield per ton 
of 67 gallons of crude oil, containing 20 per cent naphtha. It is reported 
that extensive deposits of workable shales have been found in Somerset 
and Devon. 

The Norfolk Shales 

The oil shales of Norfolk *"* are of Jurassic age, and exploration with 
core drills has proved that they underlie a very large area east of the 
Ouse River. In borings to a depth of over 500 feet several seams rang¬ 
ing from 4 to 11 feet thick have been penetrated. They are separated 
from one another by limestones and barren clay rocks with occasional 
sandstone strata. The oil shales are thinly laminated, porous to spongy 
in texture and are, in places, highly fossiliferous. They are believed to 
bo of estuarine origin, as are the Kimmeridge shales of Dorsetshire. 

Torbnnite is associated with the shales and an important seam, known 
as the 11-foot seam, contains a core of torbanite material which yields, 
on analysis, at the rate of 85 to 95 gallons of oil per ton. The oil of the 
Norfolk sliales comes from sources: (a) seepage oil filling pores and 
open spaces in the shales, and (6) oil which, as in other oil shales, is 
generated by the application of heat. Considerable gas is encountered 
in the shale beds. The seepage oil increases with depth and in some of 
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the <^>eiui^ it fonns poole. The strictly shale <h 1 yield is said to range 
from 40 U. 3- ^Uons, per ^ up to 00 or over in the torbanite shales. 

The crude oil is said to yield 20 per cent gasoline, 29 per cent kerosene, 
27 per cent lubricating oite, and certain valuable by-products. The 
nitrogen content of the upper seam ranges from 0.76 to 0.95 per cent, 
but the ammonium sulfate yield is only 22 to 23 pounds per ton owing 
to the fact that much of the nitrogen has entered into other compounds 
such as pyridincs. The sulfur content of the shale and the oil produced 
from it is objectionably high. 

Drill prospecting has proved the existence of billions of tons of shale 
of workable thickness and relatively high oil yield although the quality 
of the oil is low because of its high sulfur content. Along the western 
part of the area the shale beds can be worked by open pit methods as 
the overburden is light and easily handled. It consists of a few feet of 
soil and glacial deposits resting on a pre-glacial soil containing lignitieed 
vegetable matter probably derived from the oil shale scams.. The prin¬ 
cipal development was carried on at West Winch and Setch where exten¬ 
sive treatment works were erected, and mines opened. 

Ireland 

Oil shales of commercial quality are known in Ireland, but the strata 
are faulted and otherwise disturbed and are nearly all overlain by basalt. 

Wales 

The material distilled fur oil in Flintshire, was probably cannel coal 
and the associated shales. 

France 

The so-called oil shales of France are shales containing bituminous 
material which may be removed by solvents. There may also be pyro- 
bituminous material in some of the deposits, but the amount is small. If 

shales are pyrobituminous the French shales are not true oil shales. 

Oil shales ere widely distributed in France, but only in small areas 
do they occur in beds of sufficient extent and rich edough to be suc¬ 
cessfully worked These occur in the Department of Saone-et-Loire, 
Allier, Puy-de-Dome, and Basses Allies. 

The principal deposits are those of Autun (Skone-et-Loire) and 
Buxiere-les-Mines (Allier), both of which have been continuously worked, 
the former rince 1862, and the latter since 1858. At the Autun the 
seams of shale are from 2 metqrs to 2.50 meters in thickness except at the 
Telots where the seam is only one meter in thickness. This seam, how- 
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ever, includes a seam 25 centimeters in thickness of Boghead coal, which 
gives it value. 

At Buxiere-les-Mines the thickness of the shale seam is about 1.30 
meters, and the shale is worked in conjunction with a seam of coal 
1.50 meters in thickness. 

The shales are of Permo-Carboniferous age, and in places contam 
plant and fish remains in large numbers. 

Spain 

Oil shales of eommercial promise both in quality and volume occur 
in the Pedro Martinez Basin, Granada, at Rubielos de Mora and at Mora. 

At Pucrtollano in the province of Ciudad Real beds of impure coal 
and beds of oil shales associated with workable coal occur in Carbonifer¬ 
ous strata. A 6-foot bed of oil shale yielding 30 gallons of oil per ton 
is being retorted with coaly shales. The extent of the deposit is not 
stated. In 1923 the plant was making 3,500 gallons of crude oil per day. 

Italy 

In Italy oil shales occur at Como, Vicenza and Verona, and some of the 
deposits have been developed. 

Bulgaria 

Extensive deposits of oil shales occur in Southwestern and south 
central Bulgaria. 

The bituminous shale beds range from 9 to 150 feet in thickness. 
In these are rich strata of workable thickness. Systematic tests have 
shown that large volumes of shale will yield from 18 to 55 gallons of 
crude oil per ton. The better Scottish shales yield about 22 gallons per 
ton. hrom some of these shales the yield of light oils and ammonia falls 
below that of the Scottish Shales, but Kemper (Oil and Gas Jour., 18, 
98 of 1920) states that the yield of benzine, lubricating oil and paraffin 
wax is larger. 

Esthonia 

Rich oil shales occur in Esthonia, and considerable development has 
been done in the last five or six years. Pulverized shale has been used 
as a substitute for coal, and the oil distilled from the shale has furnished 
fuel for the principal railways of the country. 

The principal deposit lies along the Gulf of Finland and is said to 
be 130 imlcs long and 15 miles wide. The shales are in Paleozoic strata 
which dip gently soutliward. The shale ^beds range in thickness frmn 
a few inches to tliree feet, and estimates of workable tonnage range 
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from 1,600,000,000 tons to several times that figure. Mining in Uie north¬ 
ern part of toe area is carried on by steam shovel, but further south the 
overburden is such as to necessitate shaft mining. The shales arc very 
rich and reports indicate a yield of 70 gallons per ton. 

Sweden 

The “alum” shale deposits of Kinne-Kulle, Ostergothland arc of con¬ 
siderable size and may be made to yield oil and ammonia in commercial 
quantities. 


Russia 

Oil shales are widely distributed in Etiropean Russia, and so far ns 
may be judged from the meager reports available the country has large 
deposits of commercial grade. • 

The best known deposits arc those of the provinces (or governments) 
of Tver, Simbirsk and Samara in southern Russia, and deposits near 
Leningrad. But it is reported that extensive deposits occur in north 
Russia also. 

The Tver deposits at Koreheva and Ostashkov are readily available 
by steam shovel mining, arc three meters thick, and are near both rail 
and water transportation. The high content of volatile matter, 35,0 
per cent., suggests a coal shale rather than a true oil shale. 

The shales near Leningrad are used as raw materials for gas manu¬ 
facture in Leningrad, and directly as a fuel. This also suggests coaly 
shale. 

The most extensively worked deposits are those of Simbirsk where 
the shale is 7 meters thick, and ha.s a high volatile content. 

Jugo-Slavia 

The shales of Alexinatz were tested in one of the Scotch plants and 
were found to be unusually rich. The priiieii)al bed is over 90 feet thick 
and is overlain and underlain by beds of lower grade. Deposits also 
occur at Radovagne near Belgrade. The richer part of the shale yields 
about 15 per cent, of oil. 

THE OIL SHALES OF NORTH AMERICA 

Oil Shales of Canada 

By S. C. Ells 

Occurrences of petroliferous shales (commonly referred to as oil 
shales), within the Dominion of Canada, have been recognized for many 
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yean. Nevertheleaa, with the exeeptioa of a comparatively brief period, 
Canada has depended, and atiil depends, largely on foreign sources for 
her supplies of crude petroleum and petroleum products. In 1850 near 
Collingwood, Ontario, and again in 1862 near Baltimore, New Brunswick, 
attempts were made to retort local shales. In each instance these at¬ 
tempts were abandoned owing to the rapidly increasing production of 
free petroleum from the newly discovered pools of western Ontario and 



Rg. 8. Indeg map, Dominion of Canada. Triangles show approximate position of 
oil shale areas. 


of Pennsylvania. Now, after a lapse of nearly sixty years, and owing' 
to recognized causes, attention is once more being directed to the potential 
commercial value of Canadian shales, as a possible source of crude 
petroleum. 

It is thus.only within very recent years, that changing economic 
condition have appeared to warrant detailed study of various recognized 
shale bodies in Canada. Consequently, much work still remains to be 
done, not only in the field but in the laboratory,—before the economic 
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importanoe of such areas can be definitely determined. MeanwhUe, well 
information as is already available, may be attributed almost wholly to 
the Geological Survey of Canada. The writer is personally familiar with 
the oil shales of Nova Scotia, New Brunswick, Gasp^ Peninsula, Northern 
Ontario, Manitoba and Saskatchewan. Reference to occurrences outside 
of these areas is based on information secured indirectly. 

In the following briefly summarised references to known or reported 
deposits of oil shales (see Index Map), occurrences will be grouped under 
the Province or District in which each occurs. In discussing shalm which 
vary widely both in physical characteristics and in hydrocarbon content, 
the use of the term "oil shale” is in certain instances provisional, and is 
necessarily applied in a broad sense. 

In referring to the oil shales of Canada, it is not the writer’s intention 
to discuss retorting methods and economic considerations. Reference to 
economic considerations would, of necessity, merely constitute a recapitu¬ 
lation of auUioritative statements and conclusions. With these, all who 
are really interested in the commercial development of oil shales, arc 
already familiar. Where oil shales can be cheaply mined by open-cut 
methods, with reasonably high recovery of petroleum and of ammonium 
sulfate, competition with well petroleum may be possible at the present 
time. Under conditions implying the adoption of underground mining 
methods, the possibility of present successful ccunpetition is by no means 
clear. 

Province of Nova Scotia 

The occurrence of oil shale in the province of Nova Scotia has been 
recognised for more than 60 years During the three years follow¬ 
ing its discovery, several thousand tons of a particularly rich sub- 
variety, known as stcllarite, (stellar coal or oil coal), was mined near 
Stellarton, in Pictou county. This output was derived chiefly from a 
rich band immediately underlying the McGregor coal seam; but ship¬ 
ments were also made from McLellan’s broede, and from a point just 
west of Blackwood’s mill dam. Poole states that stellarite from the first 
named locality yielded upwards of 10,000 cu. ft. of "36 candle gas,” 
and Uiat picked samples gave a yield equivalent to 170 Imperial gallons 
(204 U. S. gallons), of crude shale oil per ton. The average shale oil 
yield of a cargo shipped to Boston was 48 Imperial gallons (57.6 U. S. 
gallons), while the associated shale "bat,” gave a yield of 30 Imperial 
gallons (46.8 U. S. gallons). Part of the above output was shipped'to 
retorting works in Boston and in Portland, and part was mixed with 
bituminous coals for the enrichment of illuminating gas. Following the 
discovery of free petroleum in Ontario and in the United States the 
mining of stellarite ceased. 
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Oil shales of Nova Scotia are associated, in part, with strata of 
Lower Carboniferous age, and in part, with the Coal Measures and 
Upper Carboniferous rocks. The shales, as a whole, differ in eharacter 
from those of New Brunswick, and with notable exceptions, as in Pictou 
county, are carbonaceous rather than bituminous. There is a general 
absence of the brown shales and hard massive oil bands, so typical of 
the New Brunswick field, and certain large deposits, which were at one 
time classed as oil shales, have been found to be too poor in hydrocarbons 
to warrant further consideration. 

Areas of reported oil shales extend from near the mouth of the Avon 
River, to the vicinity of East Bay, Capo Breton. Certain of these will 
be briefly discussed. 

Colchester and Hants Counties 

Along the south coast of Minas Basin, heavy beds of shales are well 
exposed, notably at Choverie, between Split Rock and the village of 
Noel, and on the west side of the Avon, between Hantsport and Horton 
Bluff. The complete scries consists of quartzosc grits, interstratified with 
thick bands of carbonaceous shales, similar to those of Hollowell Grant, 
Antigonish county, and East Bay, Cape Breton. Certain of these shales 
will burn, and have been used as a substitute for coal, while others, full 
of rootlets, constitute true underclays. To the north of Minns Basin, 
similar shales extend along the south flank of Cobequid mountains, and 
are well exposed along Moose river, Harrington river, on the North river 
near Onslow, and elsewhere. These shales were styled the Horton series 
by Sir Wm. Dawson, and have been correlated with the Albert series of 
Now Brunswick. As a class they arc deficient in hydrocarbons, although 
furtlicr detailed examination may possibly discover associated oil shale 
bands. With these beds arc frequently associated beds of dirty coal, 
high in ash, and of little commercial value. 

Pictou County 

From present information, deposits of Pictou county comprise the 
most promising oil shales of the province of Nova Scotia. The principal 
occurrences noted are found in that portion of the Pictou bituminous coal 
field centering about the town of Stellarton. 

The field 1ms an area of approximately 20 square miles, and is chiefly 
occupied by Coal Measures and rocks of Lower Carboniferous age. 
Geological features of the area have been somewhat fully described in 
publications issued by the Geological Survey of Canada, and in papers 
presented before technical and scientific societies. 
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The field may be divided into two main distficta, eastern and western. 
In the eastern district, coal seams occur in two liorisons of tJie Productive 
Measures. In the upper horizon are five seams, varj'ing in thickness 
from 3 feet to 8 feet. In the lower horizon, six seams vary in thickness 
from 7 feet to 45 feet. With these latter seams have been correlated tlie 
four principal seams of the western ilustriet. Interjmscd betww’n the 
upper and lower coal horizons are strata consisting chiefly of dark shales, 
and having an aggregrate thickness of approximately 1600 feet. Witli 
these are as.«oeiated the principal oil shale hands. 

Major and minor faulting has affected the whole district in marked 
degree. A comparison of sections also indicaU's that coal seams vary 
widely in thickness from plai-e to place, and that deterioration, due to 
replacement hy shales and sandstones, frequently oe<'urs within eotn- 
parativcly narrow limits. These features are of inijMirtance in considering 
ttie poesihle economic importance of associated oil shale hands. 

tlutcrops of cert^iin of the more important hands of oil shale occur 
near the town of Stellarton and along Mct’ulloch's brook, MeLclIan’s 
brook. Marsh brook (a hrani'h of McLcIlan’s brook). Shale brook, on the 
south shore of Deacon cove, and near the mouth of .Smelt brook. The 
position of these is indicate<l on Poole’s map of the area issued by the 
Geological Survey of Canada in 1004. Of these oil shales, the sub¬ 
variety known as stellarite, is particularly worthy of note. The follow¬ 
ing reference to this mineral is by Sir J. W. naw.son. (Acadiati Geology, 
page 339) "The material known us stellar coal is, ns 1 have maintained 
in previous publications, of the nature of an earthy bitumen, and geologi¬ 
cally is to be regarded as an undcrclay or fossil soil, extremely rich in 
bituminous matter, derived from decayed and comminuted vegetable 
substance. . . ." 

Stellarite underlies the McGregor coal seams at Stellarton, and also 
outcrops near the old Patrick slope in Mcbellan's brook and on Marah 
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McLellan’s brook (Patrick’s slope) — 

38 

458 
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41 

McLeUao’A brook (Black old null Rite) 

15 

188 

0889 

35 

Marsh brook (150 feet above McKay's 
house) . 

3 

38 



Marsh brook (300 feet above McKnyV 
house) . 

H 

188 

0.003 


Shale brook (upper end) . 

4 

48 

0.921 


Shale brook (near forks with McLel¬ 
lan’s brook) . 

S 

108 



Woodbum Sta. (one mile west of, on 
C. N. Ry.) . 

13 

158 

0.002 
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brook. The thickness of the various seams shows marked variation and, 
at different points, has been estimated as ranging from 1 inch to 8 feet. 

The above analyses by the Canadian Department of Mines are 
based on samples of oil shales, other than stellarite, secured by the 
writer in 1909 from a number of outcrops in the Pictou field. 

From the above analyses it will be seen, that, as a whole, shales from 
the localities noted, are not of commercial value. Results of analyses 
of shales (including stellarite), from Stellarton and McLellan’s brook, 
indicate that the seams represented, arc worthy of detailed investigation. 

Antigonish County 

Shales of Lower Carboniferous age occupy a basin lying immediately 
to the north of the town of Antigonish. For the most part the shales 
arc black and carbonaceous, thus bearing a marked similarity to those 
of Hants county. A large number of samples was secured within this 
area by the writer in 1909, and results of the laboratory determination 
of the more promising of these are as follows: 


Locality 

Imp. Gala. 
Crude 
per Ton 
of2000H)S. 

U.S.Gals. 
Crude 
per Ton 

Sp. Gr. 
Crude 
Petroleum 

Poumla 
Am.Sulf. 
per Ton 

Sawniill brook No. 1 

9.7 

11.6 

0.906 

195 

" “ No. 2 

8.9 

10.7 

0693 

336 

" " No. 3 

8.9 

10.7 


30.2 

“ “ No. 4 

20.4 

24.5 


30.2 


Certain of the outcrops represented by the above analyses are of con¬ 
siderable thickness and extent. Although the analyses quoted do not 
indicate the presence of bodies of high grade shales, yet conditions on 
Sawmill brook appear to warrant further investigation. 

Cape Breton 

Shales, slightly bituminous in character, are exposed near Lake Ainslie 
and about the west shore of McAdam lake. None of these shales appear 
to have commercial value. 

Province of New Brunswick 

Of the oil shales of Canada, the most important are those which occur 
in tlie province of New Brunswick. This statement is based on incom¬ 
plete data available at the- present time. The oil shales constitute a 
part of the Albert Shale scries, the geological position of which is shown 
in the following ascending section. 
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Palaeoioio 


|Cartxmifcrous 


r Millstone Grit (gny and purple tinted ahalea, Mod- 
etunra and conglomeratce). 

I —slight UDcoufurmity— 

Isiwer Caitinniferaus (g>-iiiiiiin, limestones, marls, alialea, 
sandstones .and conglomerates, grncraily red oi 
green in color). 

—unconformity— 


Pre-Cumbrian 


.\lliert .'<enes (black, brown and gray oil shales with 
niiiiKToiis (wnil.'lone lads; grits and conglomer¬ 
ates). 

—uncoiiforiiiity— 

(Slate, schist, diontc and granite). 


Altliougli tin' l)<niii(iiirics of the .Mlicrt slialc series Imvc not been 
iifeuriitely (iefiiied, the series eonstitules a bell vvliieli inny l>c traced 
tliruugli a ilistanee of sonic seventy miles, from tlic AfemrametKik river 
on tlie ea.-t, to within a short ilistanee of the vilhtRO of Hamilton. It is 
evident that the series extends still farther westward, sinee it may be 
readily recognized in the gray and black shales associated with (he gray 
and brown sandstones ex|K)sed on Kenneheeasis Island, a few miles north 
of the city of St. John. 

In many places the rocks of the series are eoneealod by drift and by 
uneonformable lower earboniferons .sediments, but as a result of folding, 
the shales reappear at ti number of points along the general lino of strike. 
In passing westward, the hituniinous eharaeter of the shales liccomes 
less marked. 

The northern biamdary of the Albert shale series has not licen ac¬ 
curately defined. 'I'o the west of Albert. Mines the shales dip away from 
the Caledonia mountains at various angles. .s>onie six miles to the north, 
in the Stony Creek oil and gas field, the series approaches the surface in 
the form of a structural terrace. North of the Stony Oeck field the 
structure is obscure, hut it appears that the steeply incliniM shales of 
Indian Mountain, 7 miles nortli of Moncton, also Ix'long to the Alliert 
shale scries, and represent the northern denuded limb of a broad syneline. 
Between the three points, Uic Albert series is entirely olxscurcd by Lower 
and Middle Cnrboniferou.« sediments. 

The principal an'as, within which oil shales of commercial value have 
been recognized, lie within the counties of Alliert and Westmoreland, and 
their approximate position is indicated on the geolugicttl and topograph¬ 
ical maps issued by the Geological Survey of Canada. The actual aerial 
extent of workable beds of oil shale has not been determined, but out¬ 
crops of shale of commercial quality have been recognized near Upper 
Dorehestcr, Taylor Village (or "Toylorville"), St. Joseph’s College, Al¬ 
bert Mines, Rosevale P. 0., Pleasant Vale, Mapicton, and near Cata- 
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mount Station, and also along Downing creek, Frederick brook, East 

and West branches Turtle creek, Hayward brook, Prosser brook and 
Montgomery brook. It will thus be seen that the area underlaid by oil 
shale of commercial value, is of veiy considerable extent. At a number of 
localities, notably at Taylor Village, Albert Mines, Baltimore, Rosevale, 
and along the east and west branches of Turtle creek, beds of shale 
have been prospected to some extent by means of test pits and tunnels 
(Can. Dept. Mines, Report 1107). As a result of this work, it is evident 
that, at each of the localities noted, a number of oil shale bands of good 
quality and of workable thickness occur. Owing, however, chiefly to 
the effects of faulting and the prevalence of overburden, it is as yet 
impossible to indicate definitely the number and average thickness of 
such bands. This is particularly true of the Albert Mines area. In this 
area a great thickness of so-called “paper shales" apparently exists, but 
owing to complex distortion of the rocks, through faulting and folding, 
definite pronouncement regarding possible tonnage commercially avail¬ 
able, must await further underground exploration. 

Apart from surface indications, considerable additional information 
' has been secured through the drilling of numerous deep wells. During 
the pcriotl 1899-1900, a local organization known as the New Brunswick 
Petroleum Company drilled upwards of 80 wells, chiefly in Westmoreland 
county between the Pctitcodiac and Memramcook rivers. The majority 
of these wells were comparatively shallow, varying in depth up to 1100 
feet, although one at least reached a depth of more than 3000 feet. In 
a number of these wells, small showings of petroleum were encountered, 
but the writer has no definite information regarding the number or 
character of the oil shale bands passed througli. 

Since 1909, Maritime Oilfields, Ltd., succeeded by its subsidiary. New 
Brunswick Oil and (las Fields, Ltd., has successfully carried on an 
.extensive drilling program in the Stony Creek oil and gas field, 

9 miles souWi of Moncton, and elsewhere. The wells in the Stony Creek 
field arc located on a structural terrace, and vary in depth from 18(X) to 
3200 feet. Their aggregate shut in capacity has exceeded 100,000,000 
cubic feet of gas per 24 hours. The gas is found in a large number of 
interbedded sandstones, ranging in thickness up to 100 feet, and grouped 
along indefinite horizons through a vertical range of 2000 feet. 

More recently, drilling to the dip of this gas area, has resulted in a 
moderate production of high quality paraffin base petroleum, and during 
1920 the year’s production exceeded 63(X) barrels. The greatest thickness 
of the Albert shale scries recorded by any log ^rom the Stony Creek 
field, is approximately 2800 feet, and in this log the occurrence of some 
16 oil shale bands is noted. Of these it is considered that six bands, with 
an aggregate thickness of 72 feet, are of commercial quality, while the 
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raiuunder, aggregating in tiiickneas 123 feet, arc of somewhat poor 
quality. Interbedded with these oil shale bands are numerous other 
sandy, marly and limey shales and tilin' limestones, which show wide 
variation in thickness, character and texture. The total original thickness 
of the Albert shale series, estimated to be not less than 7000 feet, would 
doubtless include a much larger number of oil .shale bands of commercial 
grade. It is considered tliat the riciier bands of oil shale occur in the 
lower horizons of the scries. 

Owing to lateral variation, however, it has bec-n found that, even 
when the horizontal distance bclwi'cn individual wells diws not exceed 
1000 feet, serious difliculty exists in correlating individual beds recorded 
in the lo(p. Tliis appears to indicate that, in parts of the field at least, 
rapid changes in thickness and in character of oil shale baiuis and asso¬ 
ciated strata, may be aiiticipaU'd. 'I'liis tendeni'y i.s in confonnity with 
the habit of assw-iated sandstones and shales of the C'arboniferouH series 
of eastern New Brunswick, many of which were laid down in basins of 
limited extent. 

Between 1911-13. other private intere.-U, said to tw identilied with 
Sir Win. Mackenzie, tested the area along the southern margin of the 
Albert shale basin, by means of diamond drills. It is said that upwards 
of 14 holes, vaiying in depth from 700 to 1500 feet, were drilhal in the 
vicinity of Rosevale P. t)., between the east and west branches of 
Turtle creek, while upwards of 10 other holes were drilled at scattered 
points. During the iterlod 1919-21, eight other exploratorj' wells, some 
of which reached a depth of inori' than 3000 feet, havi' been drilled in 
other parts of the Carboniferous basin of Pastern New Brunswick, by the 
D'Arcy Exploration Company. 

Throughout the geological basin iM'cupied by the Albert shale series, 
notable erosion has taken place. In parts of the basin, several thousands 
of feet of the series have been removed, and subsc<)ueiitly replaced by 
unconformable beds of middle and lower Carboniferous age. Obviously, 
under such conditions, only extensive and systematic drilling will indicate 
the extent to wliieh associated oil shale hamis have been affected. 

Oil shale band.s, asswiated with the Albert shale series, vary in thick¬ 
ness from a few inches to more than 25 feet. In most instances the 
shale kindles readily and burns freely. Small splinters, when ignited 
by a match, frequently support combustion for considerable pcrioiis. In 
general, the oil shales weather through various shales of gray, but the 
color of freshly broken surfaces ranges from gray to a typical chocolate 
brown or brownUh black. The Shales frequently contain thin laminae 
or partings of asphaltic bitumen resembling albcrtitc. 

In point of geological age, and in eertain other respects, the oil shales 
o! New Brunswick correspond somewhat closely with tliosc of Scotland. 
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In each instance two general types of oil shale are recopized, viz., plain 
and curly. A sub-variety, usually referred to as “paper shale,” is ap¬ 
parently a weathered forra of plain oil shale. It is thin bedded, or 
papyraceous, separating readily into thin, flexible sheets of considerable 
surface dimensions. In many instances, the surface of the sheets are 
almost covered with imprints of fossil fish remains. Plain oil shales 
arc usually flat-surfaced, showing more or less well defined lamination. 
On the other hand, curly shale usually occurs as massive bands, somewhat 
curled and contorted. It is veiy tough, breaks with a conchoidal frac¬ 
ture, and is usually especiidly rich in hydrocarbons, a condition which 
may have rendered it more easily crumpled than poorer grades of shale. 
As a rule, the New Brunswick shales are free from grit, and, although 
easily cut with a knife, do not yield thin, somewhat flexible shavings as 
do the Scottish shales. 

In view of the similarity between the oil shales of Scotland and those 
of New Brunswick, each may probably be attributed to a somewhat 
similar origin. In both countries tiiere is little in the shale which is 
soluble in benzine, carbon disullide, ether and other similar solvents, and 
it would therefore ai)i)enr that liciuid hydrocarbons derived by destruc¬ 
tive distillation, may be attributed to matter of organic origin 
To express this carbonaceous substance, the t<‘rm “kerogen” has been 
suggested. 

Apparently, material from which the shale beds were derived W’as 
originally deposited in the form of fine clays on the bottom of lagoons 
and swamps. If the theory of Stcuart is accepted, there was as.sociated 
with these sediments, vegetable matter converted into a pulp ns a 
result of maceration and mierobc? action in water; richer materials of 
many kinds, such as spores, and a proportion of animal matter. Wc 
may, therefore, conclude that the origin of the kerogen in the shales, 
may be traced to fermentation and decomposition of organic matter, 
through microbe action. In certain cases such action may have been 
intensilied by heat. 

The pri'sent state of development of the New Brunswick oil shales 
may be briefly referred to. Attention was first directed to the possible 
economic importance of the oil shales of New Brunswick about 1849, 
when Hr. A. Gesner, a local geologist of marked ability, discovered on 
Frederick's brook in .Mbert county, a valuable deposit of the mineral 
which subsequently became known us albcrtite. Some fifteen years 
later,—apparently between the years 1860-64,—a number of the oil 
shale beds were examined, and at Baltimore, in 41bert county, a retort 
and stilts were erected. At this plant several thousand tons of shale 
were treated, the crude oil thus produced being subsequently refined and 
used generally throughout Now Brunswick and Nova Scotia. Following 
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the discovery of free petroleum in Ontario and the United States, opera¬ 
tions at Baltimore ceased, and it was not until 1908 that the question of 
retorting New Brunawirk shale was again taken up seriously by the 
Albertite, Oilite and Cannel Coal Conqmny of New York. In tiiat year, 
a trial shipment of some forty-five tons of oil shale was mined by tlic 
company from the George Irving seam, which outcrops near Baltimore, 
and sinpped to the oil shale works of the Pumpherston Oil Company, 
Limited, at Midcaldcr, in Scotland. In view of the importance that would 
attach to results of retorting this trial shipment, the company interested 
rt'quested that the work lx* placed under government supervision. Ac- 
<'ordingly, Dr. R. W. Ells t)f the (leologieal Survey of ('anada, ami Mr. 
W. A. Ilamor on behalf of the company, were cuniniissioncd to pnicced 
to Scotland. The results of their observations, cnilxHlicd in a joint report 
issucti by the C'anadian Department of Mines in 1909 (Nos. 55 and 1107), 
were entirely favorable. Various eonsiderations, however, quite apart 
from the actual merit of the New Brunswick shale deposits, and the sub- 
setiuent outbreak of war in 1914, prevented eotnniercial development at 
that time. 

Representative,-: of the D’Arey Exi)loration Company made a detailed 
examination of eertain portions of the are.a. In connection with this 
work, a small ret4)rt of the Wallace tyjie, with the nece.ssary eondenuer, 
scrubber, pumps, etc., was instidleil on the west braneb of Turtle Creek, 
two miles west of Ro.se\ak' Post Ollice. The retort had a chargal 
rapacity of approximately 100 lbs. Oil shale and derived distillation 
products were examined and analyml in a laboratory erected in the im¬ 
mediate vicinity. No ligtircs indicative of results of tla; work undertaken 
are available. 

Detailed exploratimi of deposits of oil shale on Indian Mountain, 
.some 9 miles northwest of Moncton, is also contemplated by a local 
syndicate. 

In view of the incompleteness of data at present available, it is diffi¬ 
cult to indicate with assuram’c the probable economic inrportance that 
may ultimately attach to deposits of oil shale lying within the area under 
consideration. Quality of shale and con<litiuns affecting mining opera¬ 
tions will be controlling factors, since the development of suecr'ssful re¬ 
torting practice may b<‘ assumwl. 

As regards the (piality of shale, results of praetirally all available 
analyses made by the Mines Braneh of Canada are based on samples 
taken from the more highly bituminous outcropping bamls, and the exUrnt 
to which these results may be applicable over considerable areas is as 
yet undetermined. It is eonsidered, however, that the following sum¬ 
marized analyses, represent fairly the various shale outerops from which 
the samples have been taken. 
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Locality 

Imp. Gab. 
of Crude 
Oil per Ton 
of2(X)0Lbe. 

U.S.Gals. 
Crude Oil 
per Ton 

Sp. Gr. 

Pomdaof 
Ammonium 
Sulfate 
per Ton 

Shale retorted in Scotland .... 

35S 

42.6 

0.920 

69 

George Irving’s seam . 

3S.0 

42.0 

0895 

68 

Baisley farm, Baltimore _ 

48.2 

578 

0895 

98 

E. Stevens farm. Baltimore.. 

438 

528 

0892 

60 

Hayward brook—branch of 

Proeser brook... 

288 

32.1 

0895 

67 

Sample (81! lbs.) from Balti- 

more run in 1907 . 

458 

548 

0.910 

100 

Albert Mines: 

Sample No. 1 . 

43.2 

518 

0898 

74 

Sample No. 2 . 

34.8 

418 

0892 

54 

Sample No. 3 . 

40.6 

48.7 

0891 

43 

Sample No, 4 . 

39.0 

468 

0896 

51 

Sample No. S . 

252 

302 

0895 

44 

Albcrtite: 

100.0 

120.0 

0.857 

58 

Throe samples of the thin- 

30.0 

36.0 


42 

bedded or “paper” shah' 

16.2 

19.4 


36 

from Albert inino» gave 

365 

438 

0892 

36 

Turtle creek, west branch. 

■ gray shale . 

50.5 

60.6 

0891 

27 

Taylorville Shale; 

Adams farm No. 1 . 

378 

452 

0897 

86 

Adanus farm No. 2. 

428 

51.0 

0.901 

79 

Taylor's farm No, 1. 

Taylor’s farm No. 2. 

42.0 

,50.4 

0.902 

76 

402 

48.2 

0.903 

90 

Downing’s Creek . 

24 2 

29.0 


26 

It will lie seen from the iibovc analyses of samples taken over a 


wide nrcii, tlmt in the aggregaUi there is, in the eountics of Albert and 


Westmoreland, a very large tonnage of valuable oil shale. The problem 
of extensive eonmicreial development therefore becomes largely one of 
mining. 

In considering the important question of mining, open cut methods 
have been suggested, and may be found applicable within certain limited 
areas adjacent to outcrops. But, throughout the greater part of the area, 
conditions will probably imply the adoption of some recognized under¬ 
ground system, or systems, of selective mining, approximating those 
employed in the winning of coal. The principal factors which will affect 
mining operations are variation in thickness and in quality of oil shale 
bands; variation in character of associated strata; effects of major and 
minor folding and of faulting, and the possible presence of natural gas. 
Such considerations indicate the necessity of adequate underground ex¬ 
ploration, as a preliminary to commercial development. 

Transportation in Albert and Westmoreland counties presents no 
serious difficulty. No part of the area is distant more than 12 miles from 
standard gauge railway, and branch lines can be constructed at rpa«nn«hlA 
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co«t. Much of the eastern portion of the area is immediately adjacent to 
tide>water. 

In certain other respeels, conditions may also be considered ns favor¬ 
able. The country is well watered, and abundant fresh water is avail¬ 
able. A natural gas field has been developed within the area. Climatic 
conditions are not severe. 


Province of Quebec 

Apart from certain deposits of oil shale in the (insp6 peninsula,.no 
other occurrences have been recognized as yet in the province of Quebec. 

The presence of oil shale in the (Jasp^ [leninsulu was reported (Geology 
of Canada) by Sir \Vm. Logan in 1863, but until recent years no definite 
information has been available regarding the possible ccamomic impor¬ 
tance of these deposits. In the course of a brief examination in 1909, 
during which an an-a of some three hundred square miles was traversed 
by the writer, a number of oil bearing shaley sandstone bands were 
found and carefully exuniincd. A number of samples, secured principally 
from outcrops along the St. John and York rivers, were subsequently 
tested in the laboratory. 

The shales of the district, while of the same general horizon as those 
of New Brunswick and Nova Scotia, differ in marked degn'c in their 
physical charaeterLsties, In the shales of New Brunswick and Nova 
Scotia, the hydrocarbons must be recovered by means of destructive dis¬ 
tillation. In the case of shales examined along tlic York and St. John 
rivers, the hydrocarbon content appears in the form of thin black or 
amber brown laminae, and fragments of a resinous substance. The 
tliicknoss of these laminae iind fragments rarely exceeds onc-cighth of 
an inch and is generally much less. The substance has a resinous lustre, 
conchoidal fracture, and is insoluble in alcohol or naphtha. It is scarcely 
fusible, but at high temperatures gives off abundance of inflammable 
vapor. 

The following analyses probably indicate fairly well the content of 
much of this shale in crude oil and in ammonium sulfate per ton of 
2000 pounds. 


Amnioniiira 

Crude Od m Crude Oil Sulfulc 
Locality Iniperinl Gals. 11.8. Gals. Lbs. per Ton 

St. John River . 30 36.0 40 

“ '• “ . 316 37 J1 422 

York “ . 20 240 22 

York “ . 38 43.2 606 


In BO far as these analyses furnish any indication, the shales should 
be rich enough to warrant further examination. Judging, however, from 







56 


SHALE OIL 


the limited extent an well as the irregularity of the majority of the out¬ 
crops examined, the presence of workable seams of commercial impor¬ 
tance may be considered as somewliat doubtful. 

Other shales, in the Canton of Port Daniel, appear to have little com¬ 
mercial value. 

Province of Ontario 

(а) South Western Ontario. 

The occurrence of dark, fissile bituminous shales has long been recog¬ 
nised at various points in south westeni Ontario, notably on the Indian 
Ueservo at Kettle Point, Lambton county, along the Sydenham river, 
near Collingwood, and elsewhere. They underlie a considerable area 
but, owing to the prevalence of heavy drift, their boundaries have not 
been definitely defined. 

Cicologically these shales are correlated with the Ohio shale of north¬ 
ern Ohio, and have been described by T. ,Stcrry Hunt, Alexander Mur¬ 
ray, Kir William Logan, 10. M. Kindle, M. Y. AVilliams and C. R. Stauffer. 

In ISM, twenty-four longitudinal cast-iron retorts, having a daily 
throughput capacity of from thirty to thirty-six tons of shale were 
erected near the town of Collingwood, and an attempt made to recover 
petroleum by distillation. It is stated that this quantity of shale yielded 
some two hundred and fifty gallons of crude oil, equivalent to about 
three per cent of the rock treated. It appears that, in the operation 
of these retorts, a certain degree of succe.ss was achieved, but operations 
ceased alaait 1861 following the discovery of free petroleum near Ennis¬ 
killen. 

The area underlaid by Ohio shales was not visited by the writer, 
but it appears that the shales, as a whole, arc of little present economic 
importaiK’c. Analyses of two .sanii)les received by M. Y. Williams indi¬ 
cate a yield of approximately 10 pounds of ammonium sulfate and 
10 Imperial gallons crude oil per ton. Analyses of other samples taken 
from outcrops near Alvinston and Khetland, indicate a yield of crude 
oil equivalent to 3 to 4 Imperial gallons and 6 pounds of ammonium 
sulfate per ton. Nine other samples of shale, said to be from south 
western Ontario (exact hsadities not stilted), liavc also been tested at 
the ehemical laboratory of the Mines Branch, Department of Mines, 
Ottawa. These showeil an avenige yield of crude oil equivalent to 7.8 
Imperial gallons (9.3 U. K. gallons), and 20.6 pounds of ammonium 
sulfate per ton of shale. The extent of the deposit of Ohio shale is esti¬ 
mated by Williams at 116,000,000,000 tons. 

(б) Northern Ontario. 

A broad, and generally level, sedimentary basin, frequently referred 
to as the .lames Bay coastal plain, extends south and south west from 
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the shores oi James Bay. T/iis basin is uiideriaid by roeks of Palacosoic 
age, and is terminated towani the south and soutliwest by an escarp¬ 
ment of pre-Cambrian rocks. Tlie area is traversed by a number of 
large streams, notably the Abitibi, Mattngami and Missinaibi. Along 
these Palaeozoic sections, including strata of Ordovician, Silurian ami 
Devonian age are exposed. 

The possibility of disco\'cring free petroleum in Palaeozoic nicks of 
the Janies Bay coastal plain has reci'iitly drawn attention to certain 
petroliferous shales which outcrop on tlie .\bitibi and Mattagami rivers. 
These shales, which belong to tlie Ohio formation, are well exposed at 
the Long nipiils on the .Vbitibi river, and to a limited extent above the 
Long rapids on the Mattagami river. Sections exposed along the Abitibi 
arc marked by a serie.s of low folds, the general strike of which is 
approximately east and west. The maximum Ihickiu’ss of shale observed 
at any point was aiiproximately S.'i feel. 

In 1911 (James Bay Surveys) these shales were examined by the 
writer and samples subseiimaitly tested in the laboratory showed a yield 
of petroleum ranging from 7 to Hi Imperial gallons jm'I' long ton. The 
maximum yield of ammonium sulfate was eipiivalent to III pounds ja'r 
long ton of shale. Partial analyses of three other samples, eollecti'd by 
Dr. M. Williams, indicated a yield of from 3.0 to 12 Imperial gal¬ 
lons (4.2 to 14.4 U. S. gallons! crude oil jier ton of .'■hale. The ealeu- 
lated yield of ammonium sulfate, based on the nitrogen eonlent, was 
e(|uivalent to from 18.8 to 38.0 iiounds per Uin. The amount recoverable 
in aetuid comnierci:il practice wouUI be considerably less. 

Provinces of Manitoba and Saskatchewan 

(Note: During the lictl mu-oii of IH21. tin- wnior uiuliioiok a ... 

with ft view to (Ictciaaiiaig (ho iiroli.tlili M'oaonnc oo|>or(an<'(' of tin- Cretacoouw 
shales of the Pasquia Hills. Porcuiiou . Duck auU Uhhng Mnuiitions A detailed 
report, oinhodying the roults t>( this woik will he found in Mini> Itiiineh Puhlieii- 
tion No. 588.) 

During recent years, attention has been directed to reported occur¬ 
rences of oil shales of Cretaceous age in the provinces of Manitoba and 
Saskatchewan. Forty-one samples of the shales, nijire-ent ativc of a 
wide area, were collected by the writer iluring the held season of 1921, 
and were subsequently te.ste(l in the laboratory. The maximum yield 
of crude oil from any samjilc was 12.8 Imperial gallons 115.4 U. S. gal¬ 
lons), while the maximum yield of ammonium sulfate was equivalent 
to 3 pounds per ton of shale. The specific gravity of the cnidc oil varies 
from .944 to .984. All shales cxamineil carry a high percentage of water, 
the average content of 15 samples living equivalent to 16.4 Imperial gal¬ 
lons (18.4 U. S. gallons) per ton. 
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It appears, therefore, that shales examined in the provinces of Mani¬ 
toba and Saskatchewan are of little present economic importance as a 
possible source of petroleum of ammonium sulfate. Should conditions 
at any time warrant commercial development, open cut mining could 
be undertaken in many areas under favorable c<mditions. Over very 
considerable areas, shales examined are covered by a comparatively 
light overburden, consisting chiefly of boulder clays and gravel, which 
could be readily removed by hydraulic methods. 

Province of British Columbia 

The occurrence of oil shales has been reported near Harper’s Camp 
in the Cariboo District, near Lytton, and along Calder Creek, a tribu¬ 
tary of Flathead river. Detailed exploration of these occurrences has 
not been undertaken, but from present information it appears that the 
maximum yield of crude oil from any sample tested does not exceed 
seven Imperial gallons per ton. 

On Graham island, the most northerly of the Queen Charlotte group, 
viscous hydrocarbons have a wide distribution throughout sedimentary 
and intrusive rocks of Cenozoic and Mesozoic age. Semi-fluid bitumen 
is seen as thin.(Urns along be<lding planes and joint surfaces, as vein- 
lets in various fractured ro<-ks, and in amygdules of certain basalts,— 
as at Tian Point. This condition was observed by the writer in 1905 
and has subsequently been fully described by J. D. Mackenzie in a 
report dealing with the geology of Graham island. 

The presence of traces of bitumen over a wide area on Graham 
Island was, at one tiino, interpreted as a possible indication of petro¬ 
leum pools. Mackenzie considers that the bitumen originates in the 
Maude fonnation,—a series of dark colored, fine grained, thinly lam¬ 
inated and highly fossiliferous argcllites, of lower Jurassic age. He 
considers that the possibility of discovering commercial pools of petro¬ 
leum a8.sociated with sec^iments of Graham island, may be regarded 
as remote, but suggests the possibility that oil shale bands of commer¬ 
cial value may be found associated with the Maude formation. 

Provisional District of Mackenzie 

* 

From time to time, during the past thirty years, the occurrence of 
oil riiale has been reported along the Mackenzie river between Fort Nor¬ 
man ami Fort Good Hope. These shales arc associated with rocks of 
Devonian age, but little information is as yet available regarding their 
U)ickness, extent and viduc as a possible source of petroleum and various 
by-products. The outcr(^8 occur some 1500 miles to the north of tile 
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cily of Edmonton, the nearest large centre of population, and, apart 
from otiier considerations, the geographical position thus renders Uiem 
of little present economic importance. 

Provisional District of Franklin 

Among the specimens collected by Captain Bcniicr during the voyage 
of the S.S. “Arctic” in 1908 were black oil shales which were picked up 
on the beach of Melville island. These specimens are rii'h in hydriwar- 
bons, kindling readily when ignited by a mat<b. They are apparently 
of the same class and probably of the same horizon ns the oil shales 
of New Brunswick, Newfoundland, and Bear island, Spitzbergen. 

The results of a sample determined in the laboratorj' of the Canadian 
Mines Branch showed 64 pounds of ammonium sulfate and 140 Imperial 
gallons of crude oil per ton of shale. 

Conclusion 

Certain of the oil shale deposits of Canada thonmghly warrant care¬ 
ful investigation. These deposits represent a large aggregate tonnage of 
valuable shale, and there is g(a)d reason to suppose that, under reason¬ 
ably favorable conditions, they will eventually prove of sufTicient merit 
to constitute the basis of a large and lucrative italustry. 

Commercial development of those deposits will Iw determined by 
the question of supply and demand, for it may be as.sum<'il that cflicient 
retorts, adapted to the treatment of various types of shale, wdl be devel¬ 
oped. Apparently mining charges will constitute the most important 
single factor in production costs, and for the immediate present will 
adversely affect development. Exceptional instances may exist where 
shales carry reasonably high values, and where conditions affecting min¬ 
ing operations are unusually favorable. 

Should conditions not appear favorable to commercial development 
in the immediate future, certain of the oil shale deposits of Canada 
should, nevertheless, be regarded as constituting potentially. a valuable 
national asset. 

Newfoundland 

Oil shales occur in several parts of the island.’” fine large deposit 
underlies the city of St. John’s and another occurs on the western shore 
of White Bay. The largest and most promising runs north from Deer 
and Grand lakes to the head of White Bay. This may possibly be con¬ 
nected with outcrops reported on Notre Dame Bay. The shale is iden- 
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tical in geological features and oil content with those of Nova Scotia 
and Cape Breton island. The deposits cover 750 square miles, have a 
thickness ranging from 50 to lOO feet and an average oil yield of between 
35 and 50 gallons per ton. 

It is reported that the oil contains a rather rare asphaltic material 
which is much in deni/ind. 

In one hirge area the Newfoundland shale is impregnated with 
onlinary petroleum, and, as a consequence, yields an oil somewhat dif¬ 
ferent from true shale oil. Samples of this indicate a possible yield of 
40 gallons or more per ton. 

UNITED STATES 
By It. D. (lEOROB 

Previous to the discovery of well oil in Pennsylvania there were fifty 
or sixty plants in the United States and several in Canada distilling oil 
from black shales and low grade canncl and other coal. According to 
Redwood these plants were distributed as follows; 

One in Portland, one in New Bedford, four in Boston, one in Hart¬ 
ford, five in the environs of New York, eight or ten in western Pennsyl¬ 
vania, twenty-five in Ohio, eight in Virginia, six in Kentucky, and one 
in St. Louis. 

An examination of the shales at some of the localities in which 
these plants were located shows that they operated on rock which car¬ 
ried only 4 to 10 per cent of volatile matter, and which, therefore, would 
yield only 8 to 20 gallons of oil p(!r ton. It is probable that nearly 
every state in the Union has considerable bodies of shale of equal grade. 
But under present conditions such shales cannot he classed as commer¬ 
cial possibilities. 

The deposits which, by reason of their geographical position and 
their high kerogen content, arc of most immediate promise are those 
of Colorado, Utah, Wyoming and California. The character of the 
deposits near Elko, Nevaila, is a matter of dispute. Some writers be¬ 
lieve they are true oil shales, while others hold that they owe their oil 
yield to seepage from true oil reservoirs, and cannot be classed as oil 
shales. 

Eastern United States 

The work of Ashley of the United States Geological Survey (Bull. 
0‘4I, 311 of 1916) shows that east of Mississippi river oil-bearing black 
shales exist in very great volume and are widely distributed. They 
occur mainly in the Ordovician, Devonian and Carboniferous systems, 
from New York to Alabama and westward to the Mississippi River. 
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The most imporiant body of black shale is the CImttanoosa, New 
Albany, or Ohio glmlc of Devonian age. This bc<l uiuterlies the eastern 
coal fields and crops out in a long line from central .\labnina north- 
eastwanl through Tennessee and Virginia, ami all aroumi the Nashville 
Basin, in central Tennessee. Wc.sl of the .Vppahuiiian coal tick! its out¬ 
crop extends from north to south acro.s.s central Ohio, thence through 
central Kentucky to Louisville, from which it stretches in a broad belt 
nortliwcstward acros.s Indiana nearly to Chicago. From this western 
belt of outcrop the shale exiend.s e.nstwaril under eastern t'hio .and under¬ 
lies nearly all of Kentucky and all of Indiana west of the outcrop. 

The logs of 17 oil wclN in lifteen counties of Indiana show that 
the New Albany shale ranges from lio to 1-17 feet in thickness, and 
averages 105 feet. 


tjeM.M.\KV OF Tlie (.IS OF 'I'k-TS Mmii, (OK 


No. of .S.uKjili ,s \\< katr of N’o’M [M'l’Toa 

Indiana . S 7:« ksIIohb 

Illinois . •> l.'lfi.') 

Kentucky . ;) SI 

Ohio . ) 7 07 

Pennsylvania . 7 2747 " 

Tennessee . Hi .12 " 

West Virginia . !t 2.8 " 


The average oil yield of the 42 samples of shale tested was 10.5 
gallons i)er ton, and ti yielded as mui h as 20 gallons of oil jar ton. 
The average ammonia yitdd was very low. 'I’lie 0 samples c.'iceeding 
20 gallons per ton were shales as.-oeiated with coal seams, and 4 of 
them are classed as cannel shale or eannel coal. 

Indiana 

The richer parts of the (Hiio shales are dark blui.sh black, and give 
out a distinct oily tKlor when broken. They we.ather l<i a gray color. 
At New Albany the shale is 100 feet thick, and 5 samides tfiken from the 
outcrop averaged 8.1 gallons fier ton. Of 3 samides from strata imme¬ 
diately overlying a coal seam ncfir Boonville. two ran 14 gallons or over 
per ton. The third was barren. 

The logs of 17 wells in 15 counties of Indiana show that the New 
Albany (Ohio) shale ranges from 65 to 147 feet in thickne-s, and aver¬ 
ages 105 feet. The depth to the shale ranges from 5 feet to 1,044 feet 
and averages 330 feet. The shale underlies 16,000 sijuarc miles in south¬ 
western Indiana, and it may be assumed that the oil-yielding strata arc 
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30 feet thick. One-half of this, or 16 feet ie perhaps recoverable with 
an average yield of 10 gallons per ton. 

The shales yield a satisfactory illuminating gas, and by .certain 
methods of distillation oil of high grade can be obtained. 

Kentucky 

The Kentucky Geological Survey"’* has reported briefly on the 
oil shales of the Potteville (Pennsylvanian), the Waverly (Mississippian), 
and the Ohio (Devonian) of that state. The Pottsville shale beds are 
too thin to be of immediate commercial importance, but those of the 
Waverly and Ohio fonnations are more promising. The area of out¬ 
crop of Ohio shale is probably over 1000 square miles. Laboratory tests 
indicate that the oil yield of the Ohio shales may reach 8 to 28 gallons 
per short ton. 


Western United States 
Montana 

Oil shales occur in the Permian and Tertiary strata of Beaverhead 
county, Montana *” The Permian shales near Dell and Dillon 
form beds of 3 feet or more in thickness which yield 25 to 30 gallons 
of oil per ton. The Tertiary oil shales do not appear to be of any com¬ 
mercial promise. 

Tennessee 

The Ohio (Chattanooga) shale underlies nearly all the upland region 
of middle Tennessee. It outcrops at the foot of the escarpment east of 
the coal field and near the foot of the escarpment facing the Nashville 
Basin. West of the Nn-shville Basin and along Tennessee River are many 
areas when’ the black shale underlies gentle slopes. 

Numerous samples te.stcd gave a fairly uniform yield of 6 gallons 
per ton. 

West Virginia 

Five samples from the Onondaga member of the Romney shale, of 
Middle Devonian age, at a locality well cast of the coal fields, in what 
has been called the Appalachian Valley, yielded at the rate of 6 gallons 
per ton. The samples were from closely folded strata, and may not be a 
fair test of the possibilities of the shale as a whole. 

Though of much lower grade than the great masses of oil shale of 
Colorado, Utah and Wyoming, the eastern shales have certain advantages 
which may offset, in part, the smaller yield. They are nearer the centers 
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ol mdurtiy and population, are soft and will be more easily mined than 
the western shales, are nearer to transportation, and are believed to yield 
a higher grade of crude oil. The Permian sliales are in the Phoephoria 
formation, and the most promising occurrences known tue those of Muddy 
Creek basin and Smallhom Canyon. The shale is dark brown to black, 
locally oolitic, and commonly phosphatic. It bums freely, and in most 
localities gives a petroleum odor when rubbed. 

The Phosphoria formation is widely distributed, but oil shales of 
commercial promise are known only near Dell and Dillmi. 

In the western port of Meagher county a small body of shale yielding 
at the rate of 30 gallons per ton occurs in the Quadrant formation 
(Mississippian and Pennsylvanian). 

The Tertiary oil shales of Muddy Creek basin contain layers 6 feet 
thick which yield oil at the rate of 24 gallons to the ton. The ares of 
such shale is small. 


Nebraska 

■ A sample of shale, said to have come from the Cretaceous of south* 
ern Nebraska, tc.»ted by the writer, yielded over 40 gallons of oil per 
ton, and the sender of the .sample is authority for the statement tliat 
a large body of such shale exists in that part of the state. 


Texas and New Mexico 

Oil shale deposits occur in Texas and New Mexico, but the informa¬ 
tion concerning them is meager and uncertain. 

Colorado, Utah and Wyoming 

The oil shales of the Green river formation "'*■ occur in Garfield, 
Mesa and Rio Blanco counties of northwestern Colorado; in Uinta, 
Sweetwater and Lincoln counties of southwestern Wyoming; and in 
Uinta, Duchesne, Carbon and Wasatch counties of northeastern Utah. 
Gf these deposits, the largest now known i.s in Utah. 

In Eocene time a vast lake basin occupied the northwest comer of 
Colorado, the southwest corner of Wyoming and the northeast corner 
of Utah. To the south of this basin in I'tah and separated from it was 
another lesser, but still large, lake basin in Tertiary time. From the 
sediments carried into these basins were built up the Wasatch, the 
Green river, the Bridger and the Uinta fomiations, having a total thick¬ 
ness of several thousand feet. 

During the deposition of the upper half of the Green river forma- 
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tioD the geological conditions were, at times, favorable for the forma¬ 
tion of oil shales, which occur in bands and strata ranging in thickness 
from a few inches to 75 or 80 feet. In many instances they are sharply 
set off from the underlying and overlying strata, while in others there 
is a gradual transition from rock practically free from bituminous mat¬ 
ter to layers which will yield as high as 60 to 80 gallons of oil per ton, 



I'ig. 9.—lypicul view Colorado and Utah rugged shale eoimlry. 

and from this again to the almost barren rock above. Within the thicker 
oil shale bands tlie oil yield varies widely. Thin layers may be selected 
which will yield as high ns 90 gallons per ton, and strata from 3 to 10 
feet in thickness may be found which will average from 60 to 70 gallons 
^r ton. Between these will be leaner strata ranging down to barrenness. 
1 he shales will also yield upwards of 20 pounds of ammonium sulfate 
per ton. 
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The oil shale differs widely in color, composition, 8|K>cific gravity, 
hardness and brittleness. 

The lean shales are coiimionly whitish gray to bOff, and someUmei 
blue gray. As a rule, the lighter the color of tlie shale tlie greater is 
tlic proportion of very fine sand, while the darker the sliale the greaU'r 
the proportion of clay subjitance and organic remains. The richest shales 
range in color from a deep brownish mahogany to almost jet black on 
fresh surfaces. 

A very little experience usually enables one to select the rich and 
discard the lean by the speeilie gravity of the material alone. 'I'he leaner 
rock has nearly tlie usual specific gravity of common shales, 2.4 to 2.7, 
while the richest ranges from 1.4 to 1.85. 

Under the hammer, the leaner strata behave as do ordinary shales, 
The more silicious rock breaks with a smooth conchoidal fracture and 
is verj’ brittle, while the richest is exceedingly tough anil hard to Imaik, 
especially in the direction of its structure, .\cross the bedding it bre.aks 
with a smooth conchoidal fracture, frequently cx|)osing a delieate color 
banding of black and brownish black. The fre.-h fracture .surfaces of 
the rich shale are silky or satiny in a|)pearance. If such surfaces are 
scratched with a pointed instrument the mark left has a waxy surface, 
and the fine material formed along the .scratch re.scmbles a grayish wax, 
cohering in imas.^es and not falling into powder. The stroke of the 
hammer on the rich shale yields a ,'ound similar to that priKluced when 
a hard, heavy wooil is struck. 

Lamination due to original deposition is present in jiraetically all 
the oil shale. In .some it is .so protnamced that weathering breaks the 
edges of the strata into a fan-like series of thin flexible platc's. These 
are the paper shales. In others the laminae arc less distinct and the 
weathering n'sults in more bUs’ky ma-ses. It has been suggi'sted that 
the papery lamination is characteristic of the rieher shale, but there is 
little or no ground for this view, as there are both lean ami rich paper 
shales and lean and rich massive shales. .Some bands of massive shale 
have a rough, wavy, concentric or lens-like structure which seciiw to 
develop in beds which contain more than the avc'rage amount of iron 
sulfide. Small caverns and fKM.-kets filled with fine papery materi.al and 
often highly charged with iron sulfate and other soluble salts occur at 
intervals along the outcropping faces of these wavy strata. 

The pyrobitumcn content has rendered the oil shales more resistant 
to the processes of weathering than arc the enclosing barren clay shales 
and the softer sandstones. In consequence, the edges of the rich strata 
project beyond the general surface of the valley walls. Small fragments 
of oil shale are notably scarce in the debris and alluvium at the foot 
of the precipitous cliffs in which tlie oil shales outcrop, but large blocks 
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bounded by joint planes are common in the coarser talus. An examina¬ 
tion of the exposed edges of the massive shale strata impresses one with 
the idea that, except for the breaking away of the larger joint blocks, 
the erosion of the shales must be quite largely a process of ablution 
and disintegration into the extremely fine sand and clay particles which 
form the inorganic matrix in which the organic material is contained. 
By exactly what agencies the bituminous matter is removed in this 
process of disintegration it is impossible to say. But it is certain that 
the process of the removal of this material is slow and goes but slightly 
ahead of the separation and disappearance of the inorganic material. 
The removal of the bituminous matter from the richer shales leaves a 



Fift. 10.—Thin-bodded oil rfiale near Wateoh, Utah. 


grayish white layer over the surface, which, on unfractured blocks, ranges 
from a mere film to rarely more than one inch in thickness. Where the 
shale is finely laminated the weathering has penetrated to a greater 
depth. But weathering rarely diminishes the kerogen of the massive 
shale to a depth of more than 2 or 3 inches. 

With the paper shales, however, weathering has opened up the fine 
layers and separated them in fan-like forms, into which the weathering 
agencies have penetrated for a considerable distance. But even in these, 
with rare exceptions of deep jointings, has the kerogen content been 
markedly reduced beyond 3 or 4 feet from the outer surface. 

These great deposits of oil shale may be spoken of as an imfiniahed 
oi| field. The sliales, with their great content of organic mattw, were 
laid down in horizontal position and large areas have remained but 
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disturbed since the time of their formation. The whole swies 
of rocks in which the shales occur consists of alternating layers of shale 
with little organic material, shale with much organic material, and sand¬ 
stone with little or no m'ganic remains. It is reasonable-to suppose that 
if the oil shale area were subjected to groat earth movements, compros- 
ing and folding the strata and arching them into anticlines, the heat 
and pressure developed as a result of such movements would cause the 
distillation of oil and gas from the organic remains. The oil and gas 
so formed would find their way into the porous sandstones and would 
be prevented from escaping by the overlying imiierviou.s shales. Under 
favorable structural conditions the oil and gas, 'being lighter than water, 
would travel through sandstone strata charged with ground water to 
the crests of the anticlines, the gas, oil and water would arrange tliem- 
selves in the order of specific gravity in the anticline, and we should 
have a duplication of the commonest form of oil structure and the com¬ 
monest condition of the occurrence of oil and gas. 

As to the quantity of oil obtainable from the shales of Colorado, 
Utah and Wyoming: there can be little doubt that from workable beds 
of shales in Colorado alone tlierc may be obtaineii ten times ns much 
oil as has been produced in the United States since the discovery of 
petroleum in Pennsylvania in 1859. The areas underlain by oil shale in 
Utah and Wyoming are much larger than those in ('olorudo, however, 
the oil shale strata arc generally thinner, and the kerogen content is 
generally lower. It is highly probable, however, that in each of these 
shales the oil possibilities of the workable shale beds arc, in the total, 
as great, if not greater, than those of the Colorado deposits. 

Nevada 

The oil shales of Nevada, probably of Green river age, arc mostly 
in the eastern district near Klko and Carlin. They differ physically and 
chemically from the shales of Utah, Coloratio and Wyoming, are gen¬ 
erally softer and characterized by their lighter color for the same yield 
of oil. 

The Nevada shales generally lie in somewhat sliallow basins of con¬ 
siderable extent. As a rule the beds arc rather thin, dip steeply and 
are extensively faulted and folded. The richest seam thus far re¬ 
ported is about four feet thick; a sample across the face yielded 32 
gallons of oil per ton an'd contained 0.43 per cent of nitrogen, equiva¬ 
lent to 40.5 pounds of ammonium sulfate per ton. The richest 2 feet 
of this seam yielded over 60 gallons of oil per ton. This bed dips at 
an angle of about 23 degrees and above ainl below it arc much thicker 
beds of leaner shales. 
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California 

The California "oil shales" are for the most part not true oil shales 
as most of the bituminous matter or oil in them can be extracted by 
suitable solvents. The most extensive deposits are part of the Monterey 
fonnation of Tertiary age and differ physically and chemically from 
the oil shales of Scotland and from those of other parts of the United 
States. The mineral matter of the shale is diatomaceous and the beds 
that yield oil occur in massive formation. They are softer than the other 
shales mentioned, not at all flexible, brown or brownish-yellow in color 
and when freshly broken smell strongly of petroleum. A heavy tar-like 
petroleum or asphalt often seeps from fissures and formation cracks in 
the beds. The oil yield of the shales varies greatly from place to place, 
but the average is not high. Some few deposits, however, yield up to 
40 gallons of oil per ton and the richness seemingly increases with depth 
from the outcrop. The oil is usually high in sulfur and apparently diffi¬ 
cult to refine. The nitrogen content of the shales is very low. In many 
places the deposits arc thick and accessible, so, nothwithstanding the 
general low yield of oil, the shales have commercial possibilities. 

SOUTH AMERICA 

In South America, bituminous shales occur in several countries, but 
with the exception of those of Eastern Brazil on which Hartf", Red- 
wo<k1'’“ and Branncr"" have reported, and some rcc(.'nt discoveries in 
Argentina, very little information is available as to their quality and 
extent. 

Brazil 

Oil shales arc vcr\' widely distributed, both geologically and geo¬ 
graphically “They are found from the Permian to the Plio¬ 

cene.” The imincipal occurrences arc those at the base of the Upper 
Permian, and those of the Tertiary freshwater deposits. They have 
been reported from: Maranliao, Ceara, Alagoas, Baliia, Minas Geraes, 
Rio de Janeiro, Sao Paulo, Parana, Santa Catharina, Rio Grande do Sul 
and Goyaz. 

Upper Permian strata form an almost continuous band from the 
northern part of Maranliao in S. latitude 3° to Torres in S. latitude 29°, 
in Rio Grande do Sul. At many points in this great area the basal beds 
of the Upper Permian are bituminous. 

“The Permian rocks are sandstones, clay shales, and limestones cut 
in many places by eruptive dikes. For the most part they are horizontal, 
and they seem to be of land or fresh water origin, Uiough what are 
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supposed to be brackish water fossils have been found in them.” The 
oil shales appear to be especially well devciopetl in Parana and Siio Paulo 
where the Iraty black shale series of the basal part of the Upper Per¬ 
mian is widely exposed. Farther north the Permian rocks are not so 
certainly identified, but the following section given by Oliveira suggest* 
the occurrence of the Iraty series with its oil shales at the base of 
the Upper Permian. 

5. Ferruginous eonghmierates and sandstones. 

4. Clay shales. 

3. Bituminous shales. 

2. Limestones. 

1. iShalcs at the base. 

Tertiary formations skirt the greater part of the Brazilian roast. 
They range in ago from Koeene to Pliisaaie. In origin they ineludo 
freshwater or land dcpo.sits, brackisli water depixits and marine sedi¬ 
ments. “At .several places in the stati’s of H.ihia and .\lagoas the Ter- 
ti.ary beds include bituminous shales tliat may eventually Ijc of eco¬ 
nomic importance.” Bituminous shales also oeeiir in the Tertiary of 
Minas Geraes and Sao Paulo. 

At Taubatc the shales were used for the m.anufaeture of gas. A 
large plant was installed at Maraliu in Bahia for the manufaeture of 
oils, soap and various other products, but, owing to mismanagement, it 
had to be abandoned. 

One of the more important occurrences of oil shale is in the lower 
part of the Koeene, between a series of highly I'oloreil beds anil the 
granitic conglomerate at the base of the 'l'ertiar>'. The shales are com¬ 
monly interbedded with sandstone and range in thickness from a few 
inches to several feet. A shaft 108 feet deep )iasses through four strata 
of bituminous shale, the tbicke.st of which is 1 !> feet. 

Redwood’s tests of the shales at Camaragibe (Tertiary) showed a 
range of volatile matter from 7.8 to 30.55 per cent, and an average for 
five samples of 23.25 per cent, llis lest of the shales of Iliarho Doce 
showed a volatile content ranging from 25.4 to 40.3 per cent, and an 
average of 33.26 per cent. 

Peru 

Oil-yielding shales occurring in or near some of the mining districts 
of Peru have been examined and tested with a view to their avail¬ 
ability as a source of fuel for mining and smelting purposes. Sample* 
from one of these deposits yielded 24 gallons per ton of a high quality 
of oil quite different from that yielded from Mher shales tested 
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the writer. The geological features of the deposits have not been 
described. Argentina, Chile and Uruguay also contain deposits of oil 
shales, but their commercial possibilities are not yet known. A sample 
from Chile yielded oil at the rate of 28 gallons per ton. 

AFRICA 

Oil shales are reported to occur in various parts of Africa, including 
the South African Republic (Transvaal), Cape Colony, Natal, Basuto¬ 
land, Griqualand East, Rhodesia, Mozambique and Madagascar. 

Natal 

Bituminous shales occur in comparatively thin strata closely asso¬ 
ciated with worked coal seams. The results of tests point to the prob¬ 
ability that they are low grade coal and not true oil shales. However, 
when distilled at low temperatures, they gave a low yield of paraffin 
oil, but this is not inconsistent with the belief that they may be coal 
shales. 

Very promising results have been obtained from the testing of oil 
shales from the southern part of the state. 

South Africa 

Oil shales of the South African Republic outcrop at various points 
in the Great Eastern Coal Field. The rocks containing the coal and 
the shale belong to the Karoo formation and are mainly coarse sand¬ 
stones, and occasionally arenaceous shales. True clay shales are not 
found. The strata lie in horizontal position. 

The principal oil shale deposits are in the Ermelo, the Wakkerstroom, 
the Middelburg and Utrecht districts. It is not known whether they 
underlie the intervening areas. The Wakkerstroom shales are much 
richer than those of the Ermelo district. The shale beds in both dis¬ 
tricts are thin scams associated with coal beds, and could be worked 
with the coal where the latter is of commercial thickness. The Ermelo 
shale yields 30 to 34 gallons of oil per ton. The Wakkerstroom shale 
runs as high as 90 gallons of oil per ton, but the seam is less than 
one foot thick. 

Some writers contend that the Transvaal oil shales were impregnated 
with bituminous matter after their deposition. Others think they should 
be classed as impure coals and cannel shales, or torbanites. 

■ The Stromberg Scries of Cape Colony, Natal and Basutoland con¬ 
tains much carbonaceous matter, and it is reasonable to look for oil 
shale deposits in it. 
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ASIA 

There can be little doubt that on a continent so largely covered by 
sedimentary rocks as is Asia, many deposits of oil shale will be found. 
Deposits are known in Mongolia, Kwang Tung, Manchuria, Siam, Burma! 
Arabia, Syria and Palestine. 

Japan 

Japan has diligently sought workable oil shales within her own terri¬ 
tory but the search has not been successful. Lean “ui.arine kerogen 
shales” are found above the oil sands in the oil fields of Japan, but they 
are below commercial grade. 

The Japanese are developing the Fushun coal field of southeni Man¬ 
churia. Above the coal are extensive beds of coaly shale and possibly 
true oil shale. The South Manchurian Kailway is also an extensive 
miner of coal in southern Manchuria. Tlie Japanese government and 
the Railway are planning a cooperative development of the shale re¬ 
sources which appear to be very promising. 

Burma and Siam 

A considerable deposit of w'orkable oil shale occurs along the boundary 
line between Burma and Siam. The shales are said to yield at the rate 
of 30 to 45 gallons of oil per ton. They occur in Pliocene basins, and 
are of sufficient volume to justify development. 


ASIA MINOR 

Easily workable oil shale deposits of considerable size are known 
in Asia Minor. There is one deposit in Palestine which has as its inor¬ 
ganic component an impure limestone. 


AUSTRALASIA 

Oil shale and torbanite deposits have been worked in New South 
Wales, Queensland, Tasmania and New Zealand. 

New South Wales 

The kerosene shale deposits *’* occur in detached areas just within 
the borders of the Permo-Carboniferous Coal Measures which form the 
coast line from Milton in St. Vincent County to Port Stephens in Glou- 
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ccster County and extend nortli-north-westward to a point beyond the 
Liverpool Range. 

Two of the areas described arc on the eastern margin of the forma¬ 
tion and all the others—forty or more—are near the western margin. 

All but two of the deposits described arc in the uppermost division 
of the Permo-Carboniferous. Those at Greta and Clyde River are in 
tlie Lower Coal Measures and nearly 8000 feet lower stratigraphically. 
The scarcity of known deposits in the lower measures 'may be due to 
the very limited outcropping of this part of the Permo-Carboniferous 
scries. The shales of the upper series occur at several horizons in the 
Newcastle division of the Upper Coal Measures. 

In many places the kerosene shales'pa.ss laterally into bituminous 
coal or coaly shale. In others they grade into ordinary clays. Strata 
of shale are also found between thin coal scams. 

The shales resist weathering much more stubbornly than do the non- 
bltuminous members of the same series, and the weathered edges of 
the strata sometimes show thin lamination. In a few places the poorer 
kerosene shales have weathered into a soft gray jiowdcr, a sample of 
which contained 18.18 per cent of volatile hydrocarbpns. The powder 
from the richer shale is yellowish brown, owing to the abundance of 
the unaltered resinous-looking constituents. 

In the matters of texture, fracture, luster, streak, specific gravity, 
re.sponse to the hammer and other physical characters the kerosene 
shide resembles the richer Colorado shales. The richest kerosene shales 
contain much more volatile matter than do those of Colorado. 

Possils arc fairly abundant in the lower part of the shale. As mined 
the shale contains from 40 to 70 per cent of volatile hydrocarbons, 
but in the best it ranges from 57 to 77 per cent, and the oil yield is 
from 110 to 150 gallons per ton. The shale resembles cannel coal. The 
deposits rarely exceed one or two square miles in extent, and the seams 
run up to 5 feet in thickness.. 

The Commonwealth Oil Corporation has extensive works at Newnes, 
which were closed down in 1923, being unable to compete with imported 
petroleum. 

Queensland 

In Queensland oil shales occur as follows; 

1. On Curtis Island and the adjacent mainland are extensive deposits 
of workable shale of Tertiary age. 

2. Rich shales, probably torbanitic in character, arc found in Baffle 
Creek valley. They arc probably of Tertiary age. 

3. Shales arc found in the Tertiary beds at Duaringa in the Leichardt 
District. 
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4. Kerosene ihales similar to those of New South Wales are known 
on the Queensland slopes of McPherson Mountains. 

Tasmania 

The name tasmanitehas been given to a torbanitie shale of soinc- 
wliat inferior quality occurring in the Lower Coal Measures of IVrnio- 
(.’arboniferous age on both side.s of the Mersey River. The deposits 
have been developed. 

The Tertiary beds of the Mersey River District near Latrobe, Nook 
Road and vicinity contain workable beds of oil shale. 

New Zealand 

Oil shales occur as small but veiy rich depoi-its in the upper portion 
of the Permo-Carboniferous Coal Measures, in D’Crville Island in Cook 
Strait; Mongonui and Waiapu in .\uekland; Kaikora and Hlueskin in 
Otago; and at Orepuki in Southland. Analysis from several of these 
deposits are comparable to those of the best kerosene shale of New 
South Wales. 

A good variety of oil-yielding shale is obtained from the Chatham 
Islands, and a high grade shale oeeiirs at Waiinate, Hay of lalan<ls. 

Extensive treatment works wen* est.abli.'-hed at Drepuki, but they 
did not operate long. 



CHAPTER 4 


KEROGEN-THE OIL YIELDING MATERIAL OF OIL SHALES 
. By Ralph H. McKee and Ralph T. Goodwin 

The word “kerogen” was first used by Professor Crum Brown to 
designate the oil yielding material of oil shales. Brown described kero- 
gen as the material in Scottish shales which, on destructive distillation, 
yields oil. It is neither petroleum nor bitumen, but a substance (a pyro- 
bitiimcn) yielding petroleum and nitrogenous compounds when it is 
distilled. An oil shale may then be defined as “a clay or argillaceous 
shale which contains kerogen.” It is to be emphasized, however, that 
kerogen is not a definite chemical compound, but probably a complex 
mixture of complex compounds, and that the kerogens of different shales 
are dissimilar. The term is merely a convenient designation of the 
organic oil yielding material of oil shales. 

A study of kerogen is complicated by the great difificulty of separat¬ 
ing it from the mineral matter which forms the bulk of an oil shale 
and with which it is most intimately associated. The first study of 
kerogen was concentrated on the “Torbanhill mineral" of Scotland 
at the time of the famous Torbanhill law suit in 1854, when experts 
attempted to settle the question of whether the material known as 
“Torbanite" or “Boghead Mineral" was a coal or an oil shale. Several 
witnesses at the trial maintained that the oil yielding matter in the 
mineral was of organic origin, while others considered it to be bitu¬ 
minous and produced by subaqueous eruptions. Torbanite contains a 
much larger proimrtion of kerogen, yields much more oil than most oil 
shales and many investigators do not regard it as an oil shale. 

The Chemical Composition of Oil Shale 

Oil shales in different parts of the world and in different geological 
formations differ in both physical and chemical character. Table I*” 
gives data as to ash analyses, volatile and fixed carbon percentages knd 
oil yields of typical oil shales of the United States, and Table II 
gives ultimate analyses of typical oil shales and related materials from 
different parts of the world. These tables show the extent of variation 
between different shales. 


74 



KEROOEN-OIL yielding material of oil shales 78 


a 

o 

2H 

^^SS?a?SS2g2 

5-i 

o 


ii|gS«SS2SS • 


^^op©©©©ei^© 
Jg ujot-co^oaoc*© 


iC 

v-' t^OCsC.e^tC'Ol'"*^ 


i sriig*g!::£i222?S2 


«S»qo»5cccsoi©©a5 


> 'S '•GJS » » *"3 

■ d .sstt 

j .>IIdh^ Ic jj v*~ • 

' . .flStf JSVI 2 

e a vO-j 

tSuQoloi^Ju 










76 


SHALE OIL 


More experimental work has been done on Scottish shales than mi 
shales from other parts of the world, but, because the character of oil 
shales varies so materially, results of studies on the Scottish sliales prob¬ 
ably will not generally apply to all shales. Thiessen’“ has reported 
that tlic shales of Kentucky, Ohio and Indiana are similar in character 
to the Scottish shales, but other investigators have shown that the prod- 



Fig. 11.—Heat changes on retorting Colorado shale. 


ucts yielded by them arc not like those from the Scottish shales. Oil 
shales from different regions or geological formations yield oils oT dis¬ 
similar character. The shale from Elko, Nevada, is characterized by 
yielding an oil containing a high percentage of paraffin wax; shales of 
Utah and Colorado yield an oil containing less wax and more asphaltic 
constituents, while the Devonian shales of the eastern part of the 
United States yield an oil containing only a very little wax. 

Oil shales and the oils produced from them vary greatly in sulfur 
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content. Sulfur in coal is reported to be present in four charac¬ 
teristic forms, two of them organic and two inorganic. Tlic only known 
sulfur compounds reported to have been found in oilifall into the fol¬ 
lowing classes: (a) hydrogen sulfide, (b) carbon disulfide, (c) alkyl 
sulfide or thioc'thers, (d) thiophenes, (c) thiophanes, (/I mcrcaptans. 

Franks’” has made a study of the sulfur in a Colorado sliale oil. 
The sulfur apparently was not present in any of the forms above men¬ 
tioned, but rather occurred in forms suggesting an as|)lialtic nature and 
a very complex structure. Franks determined the amount of sulfur in 
the 10 per cent distillation fractions of a Colorado sliale oil. I'he sulfur 
content was very low in the first (low boiling) fraction, reached a maxi¬ 
mum in the second fraction, and then gradually u'duced to a minimum 
in the highest boiling fractions. The rather constant amount of sulfur 
in the middle fractions of the oil indicated the iiresence of a scries of 
isomers. A pronounced deflection in the sulfur curve for the lower frac- 
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tioD8 indicated a series of sulfur compounds different from those found 
in the heavier fractions. 

The nitrogen content of oil shales appears to be present in several 
chemical forms (see Chapter 9). In retorting, a part of the nitrogen 
is evolved in the form of ammonia, pyridines, and isoquinolines at low 



Fig. 12.—Hent changes on retorting Wyoming shale. 

temperatures, but evolution of nitrogen compounds continues to higher 
temperatures. Ammonia yield is increased by the use of superheated 
steam and generally is so obtained at relatively high temperatures. 

The authors have studied heat changes at different temperatures as 
oil is distilled from oil shale and found a surprising variation between 
different shales. With all shales, during the greater part of the dis¬ 
tillation heat was absorbed, but at times the reactiem was frequently 
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exothcnnic. Figures 11,12 and 13 show the nature of the heat changes 
occurring during Oie distillation of a few oil shales and a sample of 
lignite. About the only definite conclusion to be drawn from these* 



Fig. 13.—Heat changes on retorting lignite and ionc, Cniiforaia shale. 

curves is that commercial distillation priKcdure will have to be varied 
with the shale to be retorted and that no one method of retorting can 
be used equally well with all shales. 

Cracking of the Oil during Retorting 

The unusually high percentage of "unsaturated compounds” (corn* 
pounds removed by treatment with concentrated—66® Be.—sulfuric 
acid) in shale oil has been explained by the low hydrogen content of the 
oil forming matter of the shales. The kerogen does not contain enough 
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hydrogen to form saturated compounds of all the organic carbon qf the 
shales. . ' 

Other writers have suggested that the high percentage of “unsatu- ^ 
rated” constituents in shale oil is caused by the cracking of the oil in 
the retort, following its production from the kerogen. When petroleum 
is overheated or cracked, the products obtained have lower boiling points 
and higher percentages of unsaturated hydrocarbons than the oil fnan 
which they were made, and it has been assumed that shale oil acts in 
the same manner under the same conditions. To reduce cracking of 
shale oil during retorting, many have advocated retorting in a current 
of steam or under reduced pressure at the lowest practical tempera* 
tute. 

The oil-yielding materials of oil shales differ in constitution and the 
manner of breaking down when undergoing destructive distillation. Dif¬ 
ferences in chemical constitution are shown by differences in ultimate 
analyses, by differences in solubilities in various solvents and by differ¬ 
ences in reactions with chemical reagents. Different behavior during 
thermal decomposition is indicated by different decomposition tempera¬ 
tures and different products formed. Because of these variations each 
shale presents a somewhat different problem; when different shales are 
treated under similar conditions they yield products of different nature, 
and also the same shale will yield products of different character when 
it is retorted under different conditions. Thus the refining of shale oil 
really begins with retorting and the different behavior of different shales 
or the same shale under different retorting conditions indicates that con¬ 
ditions suitable for the production of satisfactory finished products from 
any one type of shale will not necessarily be the conditions suitable for 
making satisfactory products from any other shale. The satisfactory 
retort for one shale may not solve the retorting problems presented by 
other shales. 

When an oil shale is distilled rapidly in a vacuum, a solid waxy 
material is obtained’"”. This product is completely or nearly com¬ 
pletely soluble in 66° B4. sulfuric acid, and, accordingly, its "saturation” 
percentage is approximately zero. If this product is redistilled at atmos¬ 
pheric pressure there is evident decomposition and the distillate by the 
sulfuric acid test is about 50 per cent “saturated”. 

When oil shale is destructively distilled it is doubtful whether any 
of the final products, except possibly some of the gas, are liberated as 
such from the kerogen.. The production of oil from the kerogen takes 
place in two stages. A primary decomposition occurs, in which the in¬ 
soluble kerogen changes into a soluble solid, or semi-solid, bitumen. 
Tliis intermediate product is not of the same composition as the kerogen, 
as indicated by its analysis and its ready solubility. This intermediate 
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Mtumen is unstable and a second deoomposiUon changes it into 
lifter oils of greater stability and hii^er “saturotion.’’ EbqwrimSnt^; 

has shown tiiat the Ability, specific gravity, viscosity, volatilH||t * 
and "saturation” of the oil product increase as the decompmition of tt^ 
intermediate product increases. Both the primary and secondary derom* 
positions are accompanied by a series of thermal reactions. The forma¬ 
tion of oil from oil shale thus takes place as follows: kerogen—inter¬ 
mediate bitumen—shale oil. 

The percentage of “saturates” of a shale oil is increased by distilla¬ 
tion to coke at atmospheric pressure. Corresponding with this is an 
increase in the amount of low boiling fractions in the distillates. Evi- 
dence indicates (see Fig. 18) that crude shale oils produced from the 
retOTt at ordinary rates, are mixtures of secondary decomposition prod¬ 
ucts and of undecomposed or only partly decomposed “interm^ate 
bitumen” which has l»en carried from the retort with the gas and oil 
vapors during distillation. The increase in quality of a shale oil result¬ 
ing from a redistillation of the crude oil may largely be explained by 
the decomposition of this undecomposed bitumen in the oil during the 
redistillation. 

The decomposition or cracking of well petroleum under the influence 
of heat and pressure is accompanied by a change of products of hi^ 
molecular weight into products of lower molecular weights. This crack¬ 
ing always decreases the amount of "saturates” in the lower boiling 
product formed. When a highly “unsaturated” shale oil is cracked, the 
results obtained are apparently just the reverse of those obtained with 
petroleum. 

The cracking of well petroleum and shale oil petroleum are not en¬ 
tirely parallel processes, however. Well petroleum is ordinarily a mix¬ 
ture of a great number of hydrocarbons of different molecular weights 
and degrees of complexity. When these are heated, the least stable 
hydrocarbons—^those of high molecular weight and great molecular com¬ 
plexity—break down into simpler forms, yielding both saturated and 
unsaturated hydrocarbons, the net result being that the cracked distillate 
is more or less unsaturated, i.e., really contains unsaturated hydro¬ 
carbons, whereas the original oil was practically cfflnpletcly saturated, 
!.e., contained no unsaturated hydrocarbons. A shale petroleum, on the 
other hand, contains saturated and unsaturated hydrocarlmns, and in 
addition relatively large amounts of oxygen, nitrogen and sulfur emn- 
pounds, which are not hydrocarbons but are measured as "unsaturates” 
by the sulfuric acid test. Some such shale oils contain over 10 per cent 
of basic nitrogen compounds which may be removed with quite dilute 
acid. When shale oil is cracked, undoubtedly some of tihe complex and 
heavy saturated hydrocarbons decompose to produce both saturated and 
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ussaturated hydrocarbons, and some of the complex imsaturated hydro¬ 
carbons break down to form both saturated and unsaturated hydro¬ 
carbons of simpler structure. Finally a part of the relatively unstable 
oxygen, sulfur and nitrogen compounds in the oil, which have been 
measured as “unsaturatcs,” break down, yielding both saturated and un¬ 
saturated hydrocarbons, while the oxygen, nitrogen and sulfur may be 
eliminated to a greater or less extent. The net result is an indicated 
gain in "saturates” (insoluble in concentrated sulfuric acid). The gain 
is actual, but it is not alone because unsaturated hydrocarbons have been 
saturated or broken down to form simpler saturates during the cracking. 
A part of the gain is that compounds measured as “unsaturates” by test 
with a concentrated acid, are not all unsaturated hydrocarbons, but com¬ 
pounds which decompose on heating to yield “saturated” hydrocarbons. 
Distillation of shale under pressure (300 pounds per square inch) has 
been shown to increase cracking of the oil. If the process is carried out 
slowly the resulting distillate is ns clear as water and of much lighter 
gravity than distillate from oil shale made at atmospheric pressure. 
Whether such a slow distillation at such a pressure could be carried out’ 
commercially is extremely doubtful. 

The Action of Solvents on Oil Shales 

The understanding of the composition of oil shale kerogen would be 
greatly advanced if any considerable part of it were found to be prefer¬ 
entially soluble in any given solvent. Little work of this nature has 
thus far been reported, however, and solubility studies apparently have 
shed little light on the composition of kcrogens. Table gives 

the solubilities of a few typical oil shales in some of the common organic 
solvents, and shows that little of the organic matter of the shales can 
be obtained by e.\traction with these solvents. Different shales, however, 
show different solubilities, and this is another example of the fact that 
kerogens of different shales are not similar. 

Experimental work thus far reported on the action of solvents and 
reagents on oil shales indicates that it will never be commenjially feas¬ 
ible to produce oil from shales by extraction with organic solvents or’ 
by the action of chemical reagents of the ordinary type. This is to, 
be expected as oil docs not exist as such in true oil shales. Apparently 
the only practical method for the production of oil from oil shales is 
by the action of heat. 

Action of Chlorine on Oil Shales 

Hart (see Chem. Zeit., SO, 1204 of 1906) has shown that chlorine, 
bromine and iodine arc absorbed by different coals, thus indicating the 
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jiraieoce in the coals of different proportions of compounds contain^ 
imsaturated groupings. When lignite is treated with chlorine or bromine 
without external heating, the temperature increases to QO^-lOO” C. It 
the product of the resulting reactions is extracted with carbon disulfide, 
a halogen-containing resinous substance is obtained. Cross and Bevan 
have shown that coal is attacked by chlorine with the production of a 
chlorinated derivative similar to that previously obtained by them from 
lignified tissue. A shale oil obtained by distillation often contains 50 to 
76 per cent of "unsaturates,” so chlorination experiments **" were per¬ 
formed to determine if the unsaturated groupings are present in tMfe 
^ organic matter of the shale, or if they are produced as decomposition 
products by the heat treatment; and to determine if it was possible to 
obtain little complicated chlorine products and to identify these products. 

Shale from DeBeque, Colo., was suspended in carbon tetrachloride and 
.chlorine gas passed through the solution for 36 hours. The solution was 
filtered through an alundum crucible, dried and weighed. The increase 
in weight resulting from this chlorine treatment was 0.59 per cent. The 
same sample of shale was then extracted with absolute alcohol in a 
Soxhlct extraction apparatus* until the returning solvent was colorless. 
This solvent extracted 6.23 per cent from the chlorinated shale, calcu¬ 
lated on the weight of the original shale. The same solvent extracts but 
1.43 per cent from this shale before chlorination. 

Shale from lone, California, is soluble but 6.9 per cent in absolute 
alcohol. If treated with chlorine the percentage soluble was increased to 
41.3 per cent. Efforts to identify this soluble material were unsuccessful. 
It is, however, apparent that the vigorous action of the chlorine gas on 
the powdered shale with the formation of an alcohol soluble organic 
material is ample evidence for the presence of unsaturated groupings in 
the organic matter of the shale. 

Sulfuryl chloride reacts with higher olefins to yield dichlorides 
Powdered shales treated with sulfuryl chloride at the boiling point of the 
latter (69° C) were reacted upon and the organic matter chlorinated. 
Shale so treated was increasingly soluble in absolute alcohol. Efforts 
to identify these chlorine derivatives were unsuccessful but indicated 
that they were of the same general character as those formed by treating 
the shale with chlorine gas, i.e., chlorine derivatives of unsaturated com¬ 
pounds present in the organic matter of the oil shale. 

Microscopic Study of a few Typical Oil Shales 

Under the microscope an American oil shale shows many laminations 
of dark brown to reddish colored material, separated by bands of almost 
colorless inorganic material. The bands of darker material usually are 
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parallel, but in places small faults cause the bands to cross or to unite. 
A Scottish oil shale is usually finely laminated, but the laminations mey 
not become apparent until the shale has been Imrnt or reUated. A Cali- 
fmmia shale consists of a very fine grained mosaic or argillaceous mate¬ 
rial, practically homogeneous. 

Figure 14 is a photograph of a polished surface of an oil ^ale from 
Grand Valley, Colorado. This sample was obtained from an exposed 
ledge, striations of this shale being made more evident by the bleaching 
effect of weathering. Oil shales vary considerably in structure, and colors 



Fig. 14.—Grand Valliy, Colormio. shale. Th^ Miriaoe of this ftampic had been 
exposed to weathering, eaiiMng the color of the organic matter to change from 
almost black to a medium brown. This change of color was apparent for a 
depth of about % of an inch. The Mirfaco was polished with a bulBng wheel 
and photographed. Parallel striatioa'i of organic material are apparent. Small 
local faults are evident. 

range from the black Scottish sh.ale to the light gray shale from Elko, 
Nevada. 

The microscopic study of oil shales reveals the nature of the material 
from which the kerogen originated, and identifies the nature of the inor¬ 
ganic material with which the organic content is associated. A study of 
these factors aids in determining a definite, chemical procedure for the 
isolation and identification of the organic mutter of the shale. 

For microscopic examination, thin sections are made both perpen¬ 
dicular and parallel to the bedding planes. At a low magnification tiie 
sections have a yellowish appearance, with alternating bands of darker 
and lighter colors. (Figures 15, 16 and 17.) These alternating bands 
resemble very closely the alternations of lighter and darker colors shown 
in Figure 14. 
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Under the microscope all shales show a distinct coloration, which 
varies in different bands and shales of different formaticms. In thin 
sections this coloration is usually a reddish-yellow and ranges to a 
deep reddish-brown in thicker sections and in very rich shales. The 
coloration varies from lamina to lamina, probably as a result of differ¬ 
ences in the chemical composition of the inorganic material. The colora¬ 
tion is very selective, as shown by the fact that grains of quarts and 



Rg. 16.--Elko, Nevada, shale (xM). Section parallel with strata. The white, clear 
patchy represent quartz grains. Pyrite particles are deep black and grouped 
in patches; organic matter, reddish brown with staining effect scattered through 
the shale in narrow streaks and lenticular patches. A few comparatively large 
streaks or bands of bituminous matter show transverse shrinking cracks. Clay 
*8 kaohtic and sericitic and forms mass of shale. Carbonates are 


calcite arc not affected by it but appear clear and white, while the 
argillaceous matrix is deeply impregnated with the coloring matter. The 
clay matrix is exceedingly fine and occurs in laminae which are much 
thinner than the laminae of organic material of the section. Under 
higher magnification these bands resolve themselves into a series of 
more or less discontinuous thin laminae, of which the brown and yellow 
or dark ones are longer and more continuous than the gray or colorless 
ones. The mineral matter is very finely divided and a careful inspection 
shows that the dark laminae are usually not easily resolved into gran- 
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iiles, while light cmes are made up chiefly of particles of crystals of- 
mineral matter. The thin sections of the oil shales examined ^ow the 
presence of vegetable debiis as films or laminae which extend into Uie 
very fine clay material. In some shales a dark brown structureless ma¬ 
terial was present which probably originated in a collection of plant debris 
which has by decomposition passed into a jelly-like phase such us may 
be found in certain kinds of modem peat deposits. Associated with this 



Fig, 16.—DeBequo, Colorado, plialo fx.W). Paralli'l Simla. Qiiiirtz grains, occasional 
(clear). Occasional pvrilc gmin.s in (Icn.-e black palclics or globules. At higher 
magnification the globules arc romposed of inniiinerable small cubes. Rodiiish- 
brown organic matter stains much of the shale niiiss. Occurs m dark streaks 
or bands, usually parallel. Occasional veiy dark streaks of organic matter asso¬ 
ciated with dark siieeks of the same malerial. Mixed body of the shale is 
composed of kaolitic matter, sericitic product ami carbonate. Light gray pw- 
tion is carbonate very finely divided and not stained by organic matter, 

plant debris are numerous fragments of spores, usually in a very poor 
state of preservation. 

Thiessen has reported**" a microscopic study of the Devonian oil 
shales from Illinois, Indiana, Ohio and Kentucky and compares them 
with Scottish shales. The organic matter of the American oil shales 
examined consists very largely of spore-cxincs. Three kinds of relatively 
large exines are readily recognizable at a magnification of about two 
hundred diameters. The type of spore most conspicuous is Dawson’s 
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Sporangitea Huronehsis, but it is present only -in small numbers. The 
spore exines are embedded in a mass which at a magnification of two 
hundred diameters appears structureless, but which at a higher magnifi¬ 
cation is shown to consist of numerous much smaller spore-exines very 
intimately intermixed with fine clay. Small spherules of pyrites are also 
distributed throughout the shale. 

When the Devonian shale was treated with hydrofluoric acid, much of 



Fig. 17.—DcBeqiie, Colorado, shale (x50). Parallel strata. Quarts grains, scattered 
(clear). Pyritc, scatlcred in black granules or in patches made up of a number 
of gramdes. Bituminous or organic matter occurs in two forms; (a) Reddish- 
brown staining substance, more or loss giving a color to the whole clay matrix; 
(b) very dark to black streaks. Mixed body of the shale is made up chiefly 
of two constituents, both very abundant: (a) Clay substance, chiefly matrix; 
(b) carbonate occurring in numerous granules, scattered throughout the clay 
matrix. 


the mineral matter was removed. The shale could then be cut by means 
of a microtome or be teased apart by means of needles under the 
microscope. The nature of the organic matter was easily observed and 
consists very largely of numerous disks closely matted together. Plant 
degradation matter otlier than that of spores is present in this shale in 
small amounts. The spore-exines found are those usually associated with 
the Carboniferous age. Oil shales of ages and formations other than 
those of the Devonian are composed largely of the same kind of con- 
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gUtuents but not necessarily of the same proportions. Fnxn this micro¬ 
scopic evidence Thiessen concluded that shales must have been deposited 
under aquatic to semi-aquatic conditions and derived from aquatic to 
semi-aquatic plants. 



CHAPTER 6 


FUNDAMENTAL FACTORS IN ANALYZING AND 
EVALUATING OIL SHALES 

By Lewis C. Karrick 

The Problem of Comprehensive Testing 

A compiirative! study of the oil shales in the United States will have 
very little value unless, from the analyses or assays, definite conclusions 
can be reached as to the quantity and quality of tlie petroleum substi¬ 
tutes and by-])roduets that may be produced from each shale. The 
operator of a prospective oil shale plant desires information that will 
enable him to predict the quantity and quality of oil and other sub¬ 
stances that a commercial plant will produce. These data can only be 
secured through very comprehensive laboratory tests. This chapter brings 
out those princijilcs of testing which must be recognized and applied in 
order that reliable data may be obtained and logieal conclusions reached. 

It is important that the analyst thoroughly understand oil shales— 
their proiKTtios and the mechanism of the oil producing reactions—in 
order that dciiendable results may be obtained regardless of the testing 
methods employed. Furthermore, he must recognize that oil shales are 
extremely variable in richness, and in physical and chemical properties, 
and also that the yield and quality of oil from any shale may be varied 
to an important degree by changing the manner of conducting the retort¬ 
ing. The difficulty of drawing dclinite conclusions as to the value of 
any oil shale from analytical data would be greatly reduced if results 
from successful commercial shale plants were available. But, since no 
commercial plants are yet in operation in this country, laboratory analy¬ 
ses cannot be correlated with commercial results. 

An ideal analytical method would furnish data from which the re¬ 
sults of commercial plant operation could be predicted. For oil shales 
and also for high volatile coals, which are to be subjecteifto low tempera¬ 
ture distillation, the most practical and comprehensive scheme of analy¬ 
sis now available permits a wide range of variation, both in yield and 
in quality of the various distillation products, namely—oils, gases, am¬ 
monia products, and in the case of coals, coke residue. It is evident 

SO 
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that a commercial shale oil plant will cerate at some point within this 
range of variation. If the same scheme of complete iinalysis is rigidly 
adhered to for each shale, adequate data for a comprehensive comparison 
of tlie different shales will be secured. Also, this information should 
make possible the selection of a commercial retort which embodies in its 
design the principles best suited for the production of a high yield of the 
most valuable products, as brought by the results of laboratory deter¬ 
minations on the individual shale. 

The scheme of analyses herein described applies the fact that im¬ 
portant changes can be produced in the yield and quality of crude oils 
obtained from any shale by variations in those retorting conditions which 
may be encountered in commercial plant operating practices: i.c., 
time and temperature of distillation. For complete description and dis¬ 
cussion of apparatus and methods of testing oil shale see Karrick, “A 
Manual of Testing Methods for Oil Shale and Shale Oil”; U. S. Bureau 
of Mines, Tech. Paper (published in 1U25I. 

The curves of Figure 1 show how the yield and (imility of crude oil 
is changed by varying the rate or temperature of retorting. These data 
were obtained from determinations on one particular shale, but similar 
experiments with many other shales show that cun'cs of the same type 
may be secured for any shale. All the curves are plotted atswe the same 
horizontal axis, which represents the time rc(iuircd to effect uniform rate 
of oil production from the shale samples at the different rates of distilla¬ 
tion used. Therefore, the i)oints of intersection of any vertical line, say 
that representing two hours, with the different curves, show the properties 
and index value of the oil produced by a two-hour period of distillation 
conducted at a uniform rate. Also, curve Fig. 18 shows (he tenifwrature 
necessary to effect the distillations at the-different rates. 

The differences in quality of oils produced by one and eight hour 
rates of distillation show the necessity of retorting any p.articular shale 
in commercial practice at a definite rate and temperature of distilla¬ 
tion if the products best suited for the available market are to be ob¬ 
tained. The data also should enable the plant operator to strike a 
balance between plant capacity-that is, rate or temiKirature of dis¬ 
tillation,—and the two factors—yield and quality of prcMlucts,—to the 
end that operations may be conducted in the most economic manner. 

Need for Standard Apparatus and Testing Methods 

The results obtained when oil shales arc retorted are a function of 
the apparatus and methods used, as well ns of the shale itself. There¬ 
fore, if reliable results are to be obtained, it is essential that a suitable 
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Fig. 18.—Di^tillatiun of oil shale at different rates. 
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eUndardiied equipment and a definite standardixed test procedure be 
used. 

The apparatus and methods developed by the U. S. Bureau of Mines 
are the result of a number of years of intensive analytical study of oil 
shales from different parts of the world, and studies of methods of 
evaluating them. The results obtained with the Bureau's apparatus and 
methods compare exceptionally well with the results of Scottish and 
Australian commercial plant practice and aie more depcn<lnhlc and more 
complete for purposes of research- than the testing methods generally 
used in those countries. Since results with the Bureau’s methods have 
been correlated with results of the only two pre.scnt sueeessful shale oil 
industries, the data obtained with these testing methods should Ix’ rea¬ 
sonably indicative of the results that may be obtaincfl when any oil shale 
is distilled in the types of commercial retorts now being sueeessfully 
used in those countries. The scope of data obtainable by these tests is 
sufficiently inclusive to cover the probable range of variation in yield and 
quality of distillation products that may be expected from any plant, 
and therefore, it is logical to conclude that these methods can be adopted 
as standard until such time as a suecessfid domestic shale oil industry 
may indicate their limitations. 

Many types of retorts for testing oil shale, and many oil and gas 
testing methods and apparatus are being used by diffeient eommereial 
oil shale analysts, so it is little wonder that results can rarely Ik- 
checked either by the same or by difTcrent analysts. It w obrnom that 
oil shales am not be comprehcrudvcly compared as to yield and qmlity 
oj products unless standardized equipment and methods arc used and the 
conditions under which the distillations were performed arc known and 
specified. 


Scheme of Tests to which Oil Shales and Shale Oils 
Should Be Subjected 

Care in Sampling 

To proceed diligently with a complete, well planned scheme of analysis 
is a waste of time and effort unless the samj)les being analyzed were 
selected and prepared with a degree of care commensurate with the value 
placed on the results of the assays. For the greatest accuracy in samp¬ 
ling undeveloped properties core drills should be used. This excellent 
though expensive sampling device is not usually available to most of 
those who desire analyses of their shales, but the more common methods 
of sampling, accepted as reliable for ore-bearing deposits, are satisfactory 
if properly applied. Shale samples are frequently richer than the average 
of the deposit they represent. The richer parts of the deposits are more 
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resistant to erosion and abrasion and form most of the projecting points 
on a freshly broken or weathered face of the shale. Many times, un¬ 
doubtedly, these richer points form the bulk of the sample sent in for 
analysis. 

Oil shales may be compared to fairly low grade ores, and it is there¬ 
fore essential that assays be accurate and representative of the entire 
shale strata to be worked; otherwise the magnitude of the operations re¬ 
quired for profitable manufacturing can not be anticipated in advance. 

Factors which Affect Retorting Results 

Since the results that m.ay be obtained when an oil shale is retorted 
are variable (sec Fig. 18), and can be changed at will by slightly altering 
the rate or temperature, each oil shale must be retorted at a sufficient 
number of rates to furnish information as to the range of variation in 
the yield and quality of products tliat may be produced. By using 
extremely high temperatures all gas and no oil may be produced or by 
applying very low temperatures in the destructive distillation very little 
gas and a maximum yield of oil may be obtained. These extreme con¬ 
ditions, obviously, will not be encountered nor even desired in com¬ 
mercial production of shale oil and, therefore, should not be used in 
testing oil shales. However, the abrupt changes in slope of the various 
curves in Figure 18 show that within a fairly well defined range of tem¬ 
peratures (rates of distillation) the changes in yield and quality of prod¬ 
ucts are marked. This range is well within the practicable limits of 
commercial application, as is evidenced by practice in Scotland. The 
temperature in the distilling zone of the Scottish retort is such that 8 
hours are required for comiilete distillation of the shale, and, therefore, 
crude oil of the same relative type as that shown in Figure 18 (8 hour 
rate) is obtained. 

Possibly eeononiie conditions in the United States will require that 
our oil shales be distilled at rapid rates. For rapid distillation finely 
ground shale may be retorted, or processes may be used in which heat is 
supplied internally to the distilling zone of the retort, but in larger quan¬ 
tities, and .at higher temperatures, than is possible in the usual Scottish 
type of retort. The quality of a crude oil produced by rapid (high tem¬ 
perature) retorting is relatively poor, but this may be improved by sub¬ 
sequent coking distillation, which causes the same thermal decomposition 
that gives superior quality to the crude shale oils produced by alow 
rates of retorting.’*"* If it is more desirable to carry thermal decom¬ 
position of the oil to the economic limit in the retort, the relatively low 
temperatures of the Scottish type of retort will be necessary. 

There are, perhaps, as many good arguments for the successful com- 
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inorcial application of rapid distillation as for slow distillation, and it is 
likely that either method will offer commercial possibilities as attractive 
as medium rates of distillation. It is obvious, therefore, that if analyti¬ 
cal data of oil shale testing do not include complete information ns to 
the products which may be obtained under a practical range of retort¬ 
ing conditions, they are insufficient as a basis for comparing oil shales, 
or for providing figures on which to base plant design or operation. For 
the shale used to obtain data of the curves of Figure 18, the practicable 
retorting-time limits niiglit logically be taken as one hour and eight hours. 

Intensive study of the inllucnce of time and temperature on the re¬ 
sulting products of distillation lias definitely shown that the desired 
inform.ation concerning range of variation in yield and quality of prod¬ 
ucts can be obtained by retorting the shales at five standard rates of dis¬ 
tillation. The apparatus and conditions for conducting the distillations 
are briefly described in the following section. 

Retort for Distilling Oil Shales 

Figure 19 shows the details of the oil shale testing-retort used by tlie 
United States Bureau of MinesThis retort was adopted after many 
comparisons with other types of apparatus, and is suitable for testing all 
types of oil shales. It is easy to oiicratc, is subject to extremely low ex¬ 
perimental errors (less than 1 per cent), and the parts are readily avail¬ 
able at most laboratory supply houses. 

When the retort is new the lid and base may not form a gas-tight 
contact. This defect is remedied by grinding tlic two parts together with 
fine carborundum and water, in much tin* same manner ns in grinding 
gas-engine valves. (Cements or gaskets sliould not be used between 
the surfaces as they are not dependable, an<l after each run preparation 
of the surfaces for sub.sequent nms is diflienlt ) Slight grinding before 
each run insures that no oil vapors will escape during retorting and little 
time is required for this preliminary' preparation. 

The retort is completely filled with shale ground to pass an 8-mpsh 
sieve and the lid clamped tightly in place. The contact between the li<i 
and base should be tested for leakage by immersing the retort in water 
and forcing air into the delivery tut)e with the lungs. Any apparent 
leakage can be stopped by slightly shifting the position of (he lid. 

Standard Rates (Temperatures) of Distillation 

In all distillations the heat should be continuously regulated so ns 
to cause oil to collect in the receiver flO of Fig. 2), at a uniform rate 
throughout the distillation. The time required for a distillation is the 
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nite time. But, it is relatively simple to retcsrt any or all shales so that 
the oil is caused to form at any predetermined rate, that is, any number 
of cubic centimeters per minute. This procedure may be followed con¬ 
veniently and therefore it has become standard practice to distill all 
shales at five definite rates of oil production, that is, one cubic centimeter 
of oil in 1, 2, 3, 4, and 6 minutes. Obviously, the distillation of a rich 
shale requires more time at each of these rates than a lean shale. From 
the results obtained by analyzing the oils produced at each different 
“rate of oil production,” the yield and quality of oil which would be 
produced in any time—“rate of distillation”—can be determined either 
by interpolation or extrapolation. (See Figure 18.) A very convenient 
way is thus provided for comparing the many types of oil shales on the 
basis of yield and quality of oil produced under identical conditions or 
“rate of distillation.” 

Some confusion may result from lack of precision in the general usage 
of the expression “rate of distillation” as applied to retorting oil shales. 
It is correct to consider that shales have been distilled at the same rate 
when the distillations have been completed in equal intervals of time; 
this because the oil-yielding substances completely decompose thermally 
and pass through the oil-yielding range of temperature in the same inter¬ 
val of time, regardless of richness. Therefore, when all shales are dis¬ 
tilled in, say, 1, 2, or 4 hours or any given period of time, they arc cor¬ 
rectly considered as having been distilled at equal rates. Frequently 
two shales are said to have been distilled at the same rate when oil was 
caused to form from them at equal rates. This is not the correct con¬ 
ception or expression of the idea “rate of distillation,” since, if two 
shales, one twice us rich as the other, arc made to form oil at the same 
rates, the richer will require twice as much time for distillation as the 
leaner, or in other words, the organic matter of the rich shale will de¬ 
compose at half the rate of the deconqiosition of the organic matter of 
the lean shale. Cur\'e IX, Fig. 18, and Table 1, show that the thermal 
decomposition takes pl.acc at different t<Tii|)cralurcs when the rates of 
distillation of shales are different, the organic matter being at a higher 
temperature when distillation rate is rapid. 


tablb: I 


Amount of 

Temp, 
of Shale, 
Retorted 

Temp, 
of Shale. 
Retorted 

Difference 
in Temp, for 
Blqiml Progreai 

ToUl OU Yielded 

Rapidly, 

Slowly, 

of Distillation. 

from'Shale, Per Cent 

Deg. C. 

Deg. C. 

Deg. C. 

0 first oil vapors . 

366 

360 

6 

26 . 

425 

400 

25 

60 . 

440 

405 

36 

76 . 

460 

420 

40 

100 . 

626 

460 

66 
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Since shales of the same type, but not necessarily of the same richness, 
will be at approximately the same temperature for equal "rates of dis¬ 
tillation,” it can be concluded that the same thermal reactions tend to 
take place and similar products of distillation are formed. Therefore 
shales are compared under the nearest practicable approach to identical 
conditions when distillations are conducted at equal rates, that is, at 
the same temperature and in the same interval of time. It is true that 
a rich shale contains less mineral matter and there will be less cat¬ 
alyzed cracking. It is also true that vapors will evolve twice as rapidly 
from the richer than from the leaner shales and their high velocity of 
exit will permit less vapor-phase decomposition and also increase the 
amount of bitumen (primary decomposition product) carried out 

of the retort in suspension. This effect need not be taken into account in 
estimating the value of oil shales, other than to recognize that the oil 
produced at a given rate from a rich shale will partake somewhat of 
the character of oil produced at a slightly faster rate from a leaner shale. 


Determination of Oil Yield 


Insufficient care in measuring the accumulated oil may cause greater 
error in results than improper application of retorting principles. To 
measure the oil yield most accurately the receiver and contents (oil, 
water, and dust) should be weighed. Most of the oil may then be drawn 
off with a pipette and the remaining oil removed by successive washings 
and decantations with petroleum ether. The last trace of ether is removed 
by evaporation and the receiver and contents (water and dust) again 
weighed. The difference in weight is the exact weight of the oil pro¬ 
duced. This weight (in grams) divided by the specific gravity of the 
crude oil equals the yield in cubic centimeters at the temperature at 
which the specific gravity was determined, preferably 60° F (15.56° C). 
The yield in gallons per ton is conveniently calculated by the expression: 


Yield of oil in gallons per ton of shale = 


c.c. oil X 239.66 
grams of shale retorted. 


Shale Oil Testing 

Comparison of Shale Oils 

The value of an oil shale as a source of crude oil is determined by both 
the quality and the quantity of oil produced from it. The Scottish shales 
give low oil yields ns compared with the medium grade shales from the 
Green River formation of the United States. When these shales are 
compared on the basis of possible yield of finished products, the relative 
difference in value of the two shales is considerably less than would be 
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concluded from a comparison based on yield ol crude oil alone. Likewise, 
Australian shales are far richer than any shales of the United States, 
and the oils produced from the Australian shales by the same distillation 
methods are of superior quality. In this example, the comparison favors 
the foreign shale, but the advantage is greater than would be indicated 
by a consideration of richness alone. Several distinctly different types 
of oil shale occur in the United States, as is indicated by the kind of oils 
produced from them, and the properties of these oils affect greatly the 
probable uses to which they may be put. In Table II is given the 
analytical data of the oils produced from typical shales of the United 
States and from important deposits of foreign countries. The oils were 
produced by distilling all the shales under the same conditions. The 
wide variation in properties of the oils from the different shales indicates 
clearly the need for detailed testing of the shale oils by means of stand¬ 
ardised apparatus and oi)erating technique. 

Fundamentals of Shale Oil Testing 

The object of testing crude shale oils is to determine the properties 
of the crudes and the amount and character of the products obtained 
from them by fractional distillation. It is not to be expected, nor is it 
often necessary, that laboratory fractionations will separate the crude 
exactly into the same fractions as arc made in the commercial oil re¬ 
finery. The laboratoiy distillations have for their purpose the accurate 
and reproducible comparison of shale oils on the basis of fundamental 
properties. 

The laboratory-distillation products of a crude shale oil referred to, 
for convenience, as gasoline, kerosene, etc., do not necessarily represent 
the yields of these trade commodities to be expected in commercial 
practice. The yields of finished products to be obtained from shale oil 
can not yet bo determined by laboratory tests, since the possible com¬ 
mercial products and the methods of refining them are not definitely 
known. When finished products arc actually made in commercial prac¬ 
tice, laboratory and plant yields can be correlated, but until such time, 
it is not safe to predict yields from laboratory data or refining losses 
from petroleum refining practices. However, by the use of a well devised 
testing procedure crude oils from shales of unknown retorting and re¬ 
fining value may be compared with crude petroleums and with other 
shale oils produced and refined successfully in commercial practice. See 
Table III. 

Tests Suited for Shale Oils 

Shale oils may be analytically distilled by methods developed.by the 
U. S. Bureau of Mines for the analytical distillation of petroleum (Bulle- 
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TABLE III 

Comparison or Shaui Oils Madb in Testi.no Retobt with Scornsn Shai^ Oil 
Phoouoed Commerctaixy, and Avbiao* Quality Pbisolkums from tub Pbnn- 

BYLVANIA AND MiD-Co.NTINENT OlSTRICTS 



1 

3 

3 

4 

5 

Source of oil 

Scottisli 

Scottilih 

Shale 

Pennsvl- 

Tf’picBl 


Shale 

Shale 

from 

Soldiers 

Summit, 

Utah 

vania 

Criule 

Mid-Conti’ 

nent 

Crude 

How produced 

Scottidh 

Tenting 

Testing 

Oil 

Oil 

Com¬ 

mercial 

Retort 

Retort 

Retort 

Well 

Well 

Retorting Time 

Yield of oil. 

6-8 Hrs. 

2 Hrs. 
181 

5 Hrs. 
•U1.2 



Specihe gravity of oil . 

0.867 

0804 

0882 

0813 

0.8.35 

^tting point of oil, Dog. C. .. 

2S 

32 

33 


so” 

Distillation, first drop. Deg. C.f 

49 

44 

4(1 

36 

Per cent distilled to 200 Deg. C. 

1222 

1063 

1881 

31.93 

280 

Unsatumtion, 200 Deg. C. fnic- 

tion, per cent . 

28.0 

34.1 

40.2 

30 

4.0 

Per cent distilled. 200-275 Deg. 

c. 

23.22 

20 47 

20.10 

20 83 

15.0 

Unsatur.'ition, 200-275 Deg. C. 

fraction, per cent. 

340 

34.1 

40.2 

3.0 

40 

Vacuum fraction to 200 Deg. C.: 

I’er cent . 

9.32 

210 

261 

383 

40 

Specific gravity . 

0.872 

0 868 

*« 

0826 

0850 

Viscosity . 

38 

38 


39 

41 

Setting point, Deg. C. 






Vacuum fraction 200-225 Deg. C.; 

Per cent . 

527 

438 

780 

7.75 

60 

Specific gravity . 

0 881 

0 872 

0880 

0.832 

0855 

Viscosity . 

40 

41 

42 

40 

47 

Setting point. Deg. C. 

« 





Vaetniiii fraction 225-250 J.)cg. C.: 

Per cent . 

7.10 

588 

920 

602 

7.0 

Specific gravity . 

0.892 

0 871 

0 889 

0811 

0865 

Viscosity . 

46 

43 

48 

45 

60 

Setting point. Deg. C. 

24 5 

215 

18 

15.5 

16 

V'acuum fraction 250-275 Deg. C.: 

Per cent . 

613 

7.:iu 

14 90 

5 37 

4.0 

Specific gravity . 

0902 

0 894 

0900 

0 848 

0875 

Viscosity . 

52 

50 

58 

51 

80 

Setting point . 

29 

29 

315 

225 

20 

Vacuum fraction 275-300 Deg. C.: 

Per cent . 

6.07 

0.45 

8.88 

5.16 

6.0 

Specific gravity . 

0911 

0898 

0.928 

0859 

0890 

Viscosity . 

60 

60 

72 

67 

130 

Setting point. Deg. C. 

34 

37 

40 

30 

30 


♦ Not determined. 

••Combined with next higher cut. .. 

t Fixed-gaa gasoline not included in crude used for lliese distillatioiis. 
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tin 207), modified slightly because of the different nature of shale ral. 
Three Imndred cubic centimeter samples of the crudes are distilled at 
atmospheric pressure and fractions cut at every 45° F. (25° C.) vapor 
temperature-rise up to 527° F. (276° C.). The residuum is then distilled 
at 40 mm. absolute pressure, and similar cuts made in 45° F. (25° C.) 
steps up to 572° F. (300° C.). The specific and A. P. I. gravity of all 
fractions are determined. The fractions of the air distillation which 
distilled below 392° F. (200° C.) are combined to form the “crude gaso¬ 
line and naphtha” cut, and the “unsaturation” of the mixture is deter¬ 
mined. The fractions distilling between 392° F. (200° C.) and 527° F. 
(275° C.) are similarly combined to form the “kerosene” cut and the 
“unsaturation” percentage is determined. Viscosities (at 130° F.) of the 
vacuum fractions are determined with a pipette viscosimeter. Conrad- 
son carbon-residue values are obtained for the “air” and “vacuum” 
residuums. The dust and water percentages in the crude and melting 
points of the crude and the vacuum fractions are also determined. 

Index Value of Shale Oils 

Shale oils are generally considered to have their most important 
future value as sources of motor fuels. The “motor fuel” fraction, that 
is, the fraction boiling below 527° F. (275° C.), serves sufficiently well 
at present, as a basis for determining relative values of shale oils. Em¬ 
pirical indexes based solely on the amount and nature of the “motor fuel" 
fractions, have been suggested tentatively as a means of evaluating and 
comparing shale oils. The index value of a particular shale oil is the 
product of its percentage of “motor fuel” and the percentage of “satura¬ 
tion” of the motor fuel fraction. (See Curve VIII, Fig. 18.) The index 
value of an oil shale is the index value of the oil produced from it, mul¬ 
tiplied by the oil yield of the shale expressed in gallons per ton. 


Collection and Disposal of Fixed-Gas Gasoline 

The amount of crude oil collected when an oil shale is distilled may 
be increased several per cent by the addition to it of the light hydro¬ 
carbons carried in the fixed distillation gases. These hydrocarbon vapors 
may be removed from the gases, preferably by “scrubbing” with “min¬ 
eral seal oil” or activated carbon. If these light hydrocarbons are not 
added to the crude oil, the gasoline fraction will be so deficient in low 
boiling hydrocarbons that it will not meet present specification require¬ 
ments for motor gasoline. These light hydrocarbons, known as “fixed- 
gas gasoline,” should be added to the gasoline fraction before specific 
gravity and percentage of “unsaturation” are determined. 



'V- . 

FUNDAMENTAL FACTORS IN ANALYZING OIL SHALES IM 

Production of Ammonia from Oil Shale 

Oil shales can not be comparatively evaluated unless accurate data 
are available as to the possible yield of ammonia. Ammonium sulfate 
is the most valuable by-product in the Scottish shale oil industry. Hence 
its probable value as a source of revenue to a domestic shale oil industry 
should be considered carefully. 

The nitrogen compounds in oil shale do not Ix’gin to yield an ap¬ 
preciable amount of ammonia until a temperature of a()proximately 
760° C. is reached. Ste.'im is ncec.ssary in the ammonia prcMlucing reac¬ 
tions, and the conversion of the nitrogen compounds ini'reases with in¬ 
crease of temperature and concentration of steam. For determining ac¬ 
tual yields of ammonia from oil shales the temporaturc of, and the amount 
of steam supplied to, the retort must be accurately controlled if agree¬ 
ment in duplicate determinations is to be expected. Commercial plants 
may not give the same yield as that of a precise laboratory method, 
and therefore it is more satisfactory to detennine by analysis the amount 
of nitrogen in the shale, and calculate from this the amount of ammonia 
probably available. In the Scottish retort, 65 per cent of the nitrogen 
of the shale is converted into ammonia and this recovery may be ex¬ 
pected from the domestic shales if sufRcicnt ste.im is used in the retort 
and a temperature of approximately 815° C. (1500° F.) is reached in 
the reaction zone. 

To calculate the probable amount of ammonium sulfate available 
per ton of shale, multiply percentage of nitrogen by tH.3 and the product 
by 0.65, i.e., probable yield ammonium sulfate per ton 
= per cent nitrogen in shale X 0'1.3 X 0.G5 
or — per cent nitrogen in shale X 61.3 

Gas Yield from Oil Shales 

It is hardly probable that the fixed gases from dcstnictive distillation 
of oil shales will become a source of revenue for commercial shale plants 
in general. However, the gasc.s will fill a large portion of the fuel re¬ 
quirements of a plant, and since fuel is a large item of ex|)erise in treat¬ 
ing shales, the yield and fuel value of the gas should be considered as 
important factors influencing the commerrial feasibility of oil shale 
retorting. 

Gas samples for analysis in the laboratory testing of shales, should 
be collected without removal of the fixcd-gas gasoline. The gas scrubbing 
media, “mineral seal oil” and activated carbon have selective actions 
on the constituent gases and thus considerably alter the composi¬ 
tion of the residual gas. Correction for the amount of Cxcd-gas gaso- 
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line present can be calculated and applied, if necessary, to the analysis 
and calorific value of the “wet" gas. The laboratory data can not 
be expected to furnish figures as to yield, composition, and fuel value 
of the gases which can be directly applicable to conmiereial plants. The 
commercial plant, if of the Scottish type, will yield a large amount of 
water gas in addition to the fixed gases from the destructive distillation 
of the shale. The type and efficiency of the gas-scrubbing equipment used 
in the commercial plant will influence the composition and heating value 
of the residual dry gases. The laboratory analysis, however, provides 
a means of comparing the gases produced from the many types of shales 
when they are distilled similarly, and under the most practical range 
of conditions. 

Table IV is a list of analyses of typical oil-shale g.'iscs. 

Summary 

In closing, the writer wishes to stress the obvious fact that it is useless 
for analysts to attempt to draw conclusions from the analysis of a 
variable substance, such as oil shale, any form of which is subject Ui 
variable analytical results, when a variety of types of apparatus and 
analytical methods are in use. Oil shale, so far as the yield and prop¬ 
erties of various distillation products from it are concerned, is an “un¬ 
known” with variable i)ropertics. If the results of dillerent laboratories 
and analysts arc to bo brought into agreement, standard forms of ap- 
imratus and methods of operation must la; adopted. The translation of 
laboratory data into estimates of expected results of a connncrcial plant 
will ])robably entail considerable ri.sk until some data from successful 
commercial plants arc available. 

The foregoing discussion of the cvalualion of oil shales omits much 
description and detailed directions for operating testing apparatus which 
are described elsewhere. Until the test of time has proved the inade¬ 
quacy of the methods of testing herein outlined and has replaced them 
to advantage, it would seem that their adoption would greatly assist 
progress in the oil shale indu.stry by making possible the assimilation 
and correct application of the results of the scientific studies that arc 
being made on this important natural re.sotjri’c. 



CHAPTER 6 


THE REFINING OF SHALE OILS 
By E. E. Lyder 

Slialc oil is the i)roduct obtained by the destractive distillation of 
oil shale kerogen. The composition and character of shale oil are de¬ 
pendent on the manner in which it is produced from tlie shale as well 
as on the characteristics of the shale and pyrobitumcn from which the 
oil is ma<le. Altliough the shales of this country and therefore the shale 
oils made from them are different from those of Scotland, certain funda¬ 
mental practices used there will undoubtedly be applicable here. By 
ailopting the desirable points of Scottish shale oil and American petro¬ 
leum refining practice and solving the special problems presented by 
each shale (being careful to choose the desirable shales) the refining of 
shale oil offers no unsunnountable difficulties. 

The first product of the decomposition of the pyrobitumcn in oil shale 
is a semi-solid asphalt-like material (a bitumen) which breaks down to 
produce shale oil. The exact nature of this bitumen is not definitely 
known but it has been shown that it is composed mostly of substances 
soluble in concentrated sulfuric acid.*"” When this semi-solid asphalt¬ 
like material is converted into crude oil by the process of distillation, 
the product formed is only partly soluble in sulfuric acid. The oil coming 
from a shale retort may contain as much as 50 to 80 per cent of “un¬ 
saturated” compounds, depending again on the method of distillation. 
Those processes which approach destructive distillation will produce an 
oil containing the maximum amount of "saturated” compounds, while 
those which approach the process of simply distilling over the bitumen 
give the more “unsaturated” oils. (See Fig. 18.) 

When shale oils are refined, the crude oil comes to the refinery as a 
more or less unstable material and the refining process must be such 
that it will not only separate this crude oil into its various products and 
remove the objectionable impurities, as in petroleum refining, but it must 
also convert as much as possible of the crude oil into stable products. 
This is accomplislicd to a large degree by successive distillations. The 
first distillation of tlie crude will yield a larger portion of “saturated” 
compounds and if it be distilled again, more “saturated” products will* 
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be produced, and bo on until the oil contains the mininmin amount of 
compounds soluble in strong sulfuric acid. The following example il¬ 
lustrates this point. 

The “unsaturation” (amount soluble in an cxcc.«s of 1.84 sp. gr. sul¬ 
furic acid) of a crude oil from a commercial shale oil plant was 75 per 
cent. This oil was distilled to dr>’ncss in a one-pint cast iron mercury 
retort and the “unsaturation” of the distillate had now been reduced to 
57 per cent. This distillate was again distilled ami the “unsaturation" 
of the resulting product was 50 per cent. A fourth di.-tillation reduced 
the "unsaturation” to 49 per cent, or practically the s.imo a.s the third 
distillation. This shows one way in which shale oil changes ch.aracter 
os a result of distillation. A further example of thi.s change is the fol¬ 
lowing data which were taken from the records of a commercial plant 
(Gatlin Shale Products Co., Plko, Ncv.). 

.'Siiliihlc m ('oiicciilriileit 
And. Pit Cenl 


Crude Oil (Directly from the retort) . 77 

Once-Run Oil (The crude di'-lilled lo diyni-s with¬ 
out stetim) .1. C.r, 

Re-Run Oil (The once-nm distilled to drynesH 

without steam) . .la 

Slack Wax (The crude wax contuining oil) . 21 

Cold Prcsseil Distillate (Oil with till wax nunoved) 21 

Gn.solinc Fraction (Topiied from the cold jire.sM'd 

dtstillate' . 30 

Gas Oil (Topped from cold pressed distilliite after 

gasoline fraction had been removed) . 46 

Lubricating Stock (Tlntreiitcd) . 40 


Throughout the whole operation of reforting and nTining, the produc¬ 
tion of crude and refinetl prmlucts from shtile ttud shale oil can he con¬ 
sidered as nothing more or Ic.-s than the production anti cracking of a 
heavy bitumen to produce lighter oils. ,\llhough the process takes place 
at atmospheric prcs.surc it is none the le.-s ti crai king proce-s, and thus 
a considerable refining lo.-s mu.st be exiiectcii. The high percenti(ge of 
unsaturated compoumls in the various cuts results in high treating losses 
as well as excessive carbon deposits when the oils are distilled to dry¬ 
ness. In Scottish shale oil refining practice, the loss, including coke, 
and gas amounts to about 24 per cent of the crude oil. 

So much has been written about the refining of shale oils in Scotland 
that it is unnecessary to go into detail here, but a brief summary will 
be given. The refining proces.s carried out by the Scottish Oils, Limited, 
is characterized by the running of small batches of oil in n latively small 
stills and by the large number of cuts made. Steam is used in all dis¬ 
tillations except at the end of the coking distillations. 

The oil is first settled free from shale dust and ammonia water and 
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then charged to the crude stills. These arc largely of the continuous 
type and run off practically all of the oil as a distillate. The residue 
is then run to the coking stills for coking. In this coking distillation 
the product is cut into crude naphtha and a oncc-run or so-called “green 
oil,” leaving the coke in the still. In distilling tlic cnide oil and some of 
the fractions, as much as VA cubic feet of gas per gallon of oil distilled 
is evolved. This gas is recovered and used a.s fuel. 

The once-run or green oil is transferre<l to agit.ators, treated succcs- 
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Fig. 23.—Two benches of Henderson retorts at Broxb\im» Scotland. 
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process and pressed to remove the wax. This is the first pressinfi and 
yields the slack wax from which the high melting “scale” is produced 
by sweating. The sweating process yields a foot’s oil. which is mixed 
with the green oil, a soft scale, which is resweated, and hard crude wax 
scale. The hard scale is filtered through or treated with fuller's earth 
to yield the finished wa.xes. Every effort is made to produce the maxi¬ 
mum quantity of the highest quality wax. 

The oil from the wax pressing is called blue oil and is acid and caustic 
treated and redistilled, the products being a heavy btirning oil, more light 
gas oil, unfinished lubricating .“tocks, and coke. The heavy gas oil is 
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cooled down and pressed again, yielding a soft scale, which is sweated 
and marketed as miners’ wax, and a fuel nil. Similarly, the unfinished 
lubricating oil gives another soft sc.ale wbicli is returned to the hard 
scale, and unfinished lubricating oil stock. The lubricating oil stocks 
are treated with acid and caustic and yield the various finished lubri¬ 
cating oils. The crude naphtha from the first distillation is treated with 
acid and caustic and redistilled to protluce the \nrious grades of naphthas. 

In addition to the products removed from the crude shale oil proper, 
a volatile product, called scrubber naphtha, is recovered by washing the 
gases from the shale retort with a solvent oil, a method similar to the 
absorption process for the recovery of gasoline from natural gas. This 
scrubber naphtha is recovered from the solvent oil by distillation, treated 
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with acid and caustic and redistilled to yield light finished naphtha and 
a residue which is added to the crude burning oil. 

The above very briefly outlines the various steps passed through in 
the production of finished products from Scottish crude shale oil. Some 
of the heavier fractions are distilled over caustic soda in order to remove 
undesirable constituents. The quantity of acid used (usually 66® B6.) 
is about 3 per cent by volume of the crude oil treated. The caustic used 
throughout the refining process amounts to about 11 pounds per hundred 
gallons of crude oil treated. Acid sludge to the extent of 16 per cent of 
the oil treated is recovered and used as fuel and nearly 60 per cent of the 
acid used is recovered and reused for refining or making ammonium 
sulfate. 

The products made and marketed either directly or indirectly are: 


Gasolines and. Naphthas .Sold in three or four grades as motor spirits, cleaners’ 

naphtha, and solvent naphtha. 

Burning Oils .Lamp oils, Iight.-house oils, railway signal lamp oils, 

and engine distillates. 

Intermediate Oils .Oas and fuel oils. 

Lubricating Oils .Usually three or four grades. Sold either straight or 

blended. 

Panifiin Wax .Sold in three or four grades and also made into 

candles at the plant. 

Still Coke and Sludges .Used as fuel. 

Oas .Used as fuel. 


The various percentages of these products recovered are as follows: 

Products Percentages 

Naphthas and Gasoline . 9.9 

Illuminating and Burning Oils . 24.8 


Gas and Fuel Oils . 24.4 

Lubricating Oils . 6.8 

Paraffin Wax . 9.5 

Still Coke . 2.0 


Loss and Gases (including tar) . 228 

100.0 

It is quite obvious that, inasmuch as proilucts will greatly vary ac¬ 
cording to the methods of retorting used, refining methods can not be 
standardized until retorting practice is standardized. Crude shale oils 
will differ with the shales from which the oils are produced and refining 
processes must be varied for each particular oil just as petroleum refining 
processes differ for different petroleums. 

Gasoline 

The petroleum supply will decrease gradually. When the decline ac¬ 
tually starts, petroleum substitutes, whether shale products or otherwise, 
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will be called upon to furnish only a part of the supply. Gasoline made 
by cracking the heavier fractions of petroleum is now used e-xten.sively to 
supplement the inadequate supply of straight-run gasoline. Gracked 
gasoline is usually not put on the market as a straight cracked prcMluct 
but is blended with casinghead or other low boiling point g.isolincs Shale 
gasoline, whether produced directly from shale oil or by the cracking of 
the heavier fractions in prci^sure stills dturton, Dubbs or other types) 
is a cracked product and must be handled in all respects as such. 

Gasoline of proper volatility and free from gum forming compouuds, 
c.xcessivc carbonizing properties and unpleasant odor can be produced 
from petroleum by treating with acid and caustic and steam di.stillation. 
With shale gasoline the same scheme will be followed except that more 
di.st.illations and more treatments will be ticcc.ssary. Since more unsatu- 
rated compounds are present in shale gasoline fractions, the loss on 
treatment with .strong .sulfuric acid is considerably greater than when 
gasolines are refined from petroleum. 

(’ertain unsaturated compounds, such as some of the olefins, are not 
objectionable while others, the dioletiiis, are detrimental in the finished 
proiliicts. The refining pnx'css should be devised to remove only the detri¬ 
mental eon.stituenta from the gasoline. .An excess of strong sulfuric acid 
readily attacks certain members of the olefin series, removing them from 
the gasoline. Thus the acid is used up without eoinplelely destroying 
the coloring materials and strong smelling compoiiiids present. For this 
reason the use of an e.xcess of fiG° Be. acid results in high refining losses 
without thoroughly clarifying and deodorizing the gasoline. The gaso¬ 
line may be elTeetively treated willi various clays and color-removing 
compounds. Contact filtration with certain of the.'-e acid-activateil clays 
or color-removing eompoiinds together with treatment with relatively 
.small amounts of sulfuric bids fair to be the ultimate methisi for refin¬ 
ing a number of shale oil products. Especially elTeetivc are those ac¬ 
tivated niatorial.s which remove the various organic sulfur compounds 
which are pre.scnt in shale gasoline to a greater or less extent, depending 
on the character of the shale from which the oil is made. Among the 
materials which may be used are the .specially activated clays, absorbent 
carbons, aetivated fuller’s earth, and silica gel. The hyi>ochloritc wash 
used by some petroleum refineries for .sulfur removal offers possibilities in 
connection with shale oil refining. 

The U.SC of catalysts in the pnaluction and refining of gasoline hag not 
been marked with success. In fact, the aluminium chloride proecss is 
the only well known catalytic proccss used in the petroleum cracking in¬ 
dustry. When it is properly applied, this proccss, at atmospheric pres¬ 
sure, converts heavy hydrocarbons into lighter ones and yields the much 
desired saturated products. This, added to the fact that aluminium 
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rhloride is a deodorizer of shale oil, makes it an attractive reagent. The 
failure of the process to date has been caused by the high cost of alumin¬ 
ium chloride, or rather by the lack of efiBcient methods for its recovery 
for reuse. 

Kerosene 

Shale oil contains a considerable portion of those hydrocarbons boil¬ 
ing within the kerosene range. Because this fraction is highly unsatu- 
rated the production of a good burning oil from it will be expensive. 
Because of the odor given off on burning, sulfur is much more detri¬ 
mental in kerosene than in gjvsoline, yet good kerosene can be and is 
made from shale oil in Scotland. However, kerosene will probably be 
one of the last completely refined shale oil products made in this country 
because of the above mentioned refining difficulties and because the frac¬ 
tions from which kerosene is generally made can be used to produce 
stationary engine or tractor fuel for which the requirements are not 
so rigid. 

Gas and Fuel Oil 

Shale oil usually contains a large gas and fuel-oil fraction which is 
available for gas making, fuel, or for cracking purposes. Its gravity 
ranges from 32 to 36° B^. at 60° F. 

Lubricating Oils 

A lubricating oil fraction with a flash point of 375° F. or higher 
can be produced from shale oil. The viscosity of the finished oil is 
considerably lower than that of internal-combustion engine lubricating 
oils. Since only a small amount of work has been done on shale oil 
from different parts of the country, the average viscosity of American 
shale lubricating oils can not be stated, but lubricating oils with a Say- 
bolt viscosity of 173 seconds at 100° F. have been produced commercially 
in this country. Viscosities of Scottish shale lubricating oils vary from 
120 to 140 seconds and the average viscosity of the shale lubricating 
oils made in this country will apparently be about the same. The shale 
oil lubricant produced here, though of low viscosity, is apparently an 
excellent lubricant. Its viscosity decreases somewhat less with increased 
temperature than does that of petroleum lubricating oils. The shale oils 
stand up well under quite adverse conditions. The shale lubricating oils 
made by one company have been used successfully in practically all 
classes of automobiles and over such periods of time (two years or 
more) that there is no question of their ability to resist wear. They have 
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served in airplanes successfully, replacing the very heavy oib com¬ 
monly used. 

In the production of lubricating oils the same clarifyiiig ami purify¬ 
ing agents mentioned in connection with gasoline will muloubtcdly find 
an equally important place. The finished shale lubricating oils contain 
a higher percentage of unsaturated compounds than do the ordinary 
paraffin base lubricating oils. 

Wax 

Some American shales yield a large percentage of a iwraffin wax of 
good quality, while others yield little or none. In those oils which con¬ 
tain much wax, as for instance, the Klko, Nevada, oils, practically all 
of the oil produced from the first liistillation must be carried through 
the pressing process. The pressing must also be done in two stages, 
which means that a greater part of the oil is jiressed twice. From those 
shale oils which contain only a small percentage of wax, a wax dis¬ 
tillate fraction can be made as in i)ctroleuni refining. Nothing unusual 
is involved in the production of itarafiin waxes from shale oils. The 
melting points of the shale waxes thus far produced range from 105° 
to 130° American melting point, the average being 118° to 121°. 



CHAPTER 7 


THE NITROGEN CONSTITUENTS OF SHALE OIL 
By Ralph H. McKee 

Whatever tlie source of the organic matter in oil produeing shales 
may be, it is always nitrogenous in character. The aetual percentage 
of nitrogen in shales of this type is small, and varies in amount with 
the source of the shale. The best figures seem to indicate that the Scot¬ 
tish shales average about 0.60 per cent nitrogen, this figure being based 
upon a recovery of 60 per cent of the total nitrogen of the shale as 
ammonia, a recovery amounting to 35 pounds of ammonium sulfate 
per ton of shale. The remaining 40 per cent of the nitrogen is not 
recovered. Such figures for American shales as are now available indi¬ 
cate that the nitrogen content of most American shales is somewhat 
lower than that of the Scottish shales 

When an oil shale is destructively distilled, the newly formed nitro¬ 
gen compounds are distributed among the products of the distillation 
and appear in the form of ammonia and other basic compounds of 
nitrogen, mainly heterocyclic derivatives of the pyrrol (C 4 Hr,N) and 
pyridine (CtlRN) scries. Part of the ammonia is dissolved in the w.ater 
which condenses with the oil, part of it passes out of the condenser as 
vapor and is recovered in the scrubber. The shale oil contains varying 
amounts of nitrogen compounds in the form of basic tars of the pyri¬ 
dine and analogous scries. The residual spent shale contains a consider¬ 
able portion of the nitrogen, the chemical nature of which is not def¬ 
initely known. 

Tile amount and character of the nitrogen compounds formed dur¬ 
ing the destructive distillation depend upon a variety of factors, such 
as the type of retort used, the time of heating, the temperatures em¬ 
ployed and the presence or absence of steam. Early in the history of 
the Scottish industry it was recognized that ammonium sulfate was to 
be one of the important products, so retort design and methods of retort¬ 
ing developed along lines tending toward maximum conversion of nitro¬ 
gen to ammonia and at the same time the greatest possible amount of 
oil high in wax. 

The effect of the time factor or rate of heating on the distribution 
of the nitrogen compounds was pointed out by Beilby The distilla- 
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tion of a typical Scottish shale yielded products in which the nitrogen 
was distributed as follows: 


As ammonia. 

In the oil, as basic tars 
In the residual coke .. 


17.0 per cent total nitruin-ii 
20,4 “ ■■ 

626 “ “ 


100.0 per cent 


When the same shale was retorted very slowly the distribution of the 
nitrogen compounds was changed as follows: 


As ammonia . 

In the oil, as basic tars 
In the residual coke ... 
Loss . 


32.8 per cent of t»>t!il niti'oiEcn 

200 “ •• 

45.7 " “ 

1.5 “ " 


1000 per cent 


Slow distillation not only tends to increase the nmount of ammonium 
.sulfate formed at the expense of the nitrt)gen eompound.s normally re¬ 
maining in the coke, hut it, also, is said to give a better grade of oil. 

Just as slow distillation increases the yield of ammonia at the ex¬ 
pense of the nitrogen in the residue, so docs the use of high ... 

tures tend to increase the yield of ammonia at the expense of the basic 
tars normally found in the oil. These compounds are for the most part 
relatively unstableThe higher boiling eoastitnents of the b.ase.s de¬ 
compose readily into ammonia on heating :it atmospheric pressure, and 
although pyridine an<l its homologues are relatively stable compounds, 
the large portion of the basic tar is made up of eomimunds more easily 
affected by heat. On the other hand, even the use of a bright red heat 
fails to affect the nitrogen compounds remaining in the spent shale. 

The use of steam in the retort during the distillation has been found 
to increase the yield of ammonia at the expense of the other nitrogen 
compounds and has lung been the customary practice in Scotland. The 
yield and quality of the oil is likewise said to be improved by this tn-al- 
ment, although some doubt has been east upon this effect by work of 
the Bureau of Mines 

Although the recovery of ammonia has been such an important fac¬ 
tor in the commercial success of the Scottish industry, the opinion has 
been expressed that ammonium sulfate will be of but minor im¬ 
portance in the development of an American shale oil industry. Such 
factors as the generally lower percentage yield, the higher cost of recov¬ 
ering and marketing the ammonia, together with the lower market value 
of the product, place the American and Scottish industries on a different 
economic basis. It has been suggested that it may be necessary in 
America, in view of its particular economic conditions, to sacrifice high 
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oil and ammonia yields per unit of shale to large daily plant production. 

In Scottish shale practice, the recovery of ammonia does not differ 
materially from similar methods used in the coal tar industry. Oil 
vapors, permanent gases and steam pass from the retort through a com¬ 
mon header into vertical air cooled condensers. The mixture of oil and 
water from the condensers is passed into a separator, where the ammonia 
water is separated from the oil. The permanent gases passing out of 
the condensers arc forced through scrubbers to remove gaseous ammonia 
as well as light oil vapors which have failed to condense. The ammonia 
water from the scrubbers and condensers is distilled and the ammonia 
passed into sulfuric acid. The ammonium sulfate thus formed is crys¬ 
tallized and dried. As has previously been mentioned, the average recov¬ 
ery in Scotland is 35-36 pounds of ammonium sulfate per long ton of 
shale, a recovery of about 60 per cent of the total nitrogen of the shale. 

The heterocyclic compounds of nitrogen which occur in shale oil have 
received but scanty consideration. Apparently they have been regarded 
as of no commercial importance, although solvent pyridine is a com¬ 
mercial product in the by-product coke oven industry, and is in demand 
in America for the manufacture and purification of anthracene and car- 
bazole and as a denaturant for grain aleohol. Crude solvent pyridine 
represents that fraction of bases boiling below 200° C. From American 
shales of Colorado and Utah the bases boiling from 200° up to tem¬ 
peratures as high as 390° arc mostly methylated pyridines and closely 
related compounds. For this group there is at present no commercial 
source elsewhere and in consequence no industrial demand. What little 
work has been published on the identification and recovery of these com¬ 
pounds has been confined to shale oil derived from Scottish shale. 

As early as 1854 Williams isolated pyridine and several of its 
homologucs in an investigation of the nature of the basic constituents 
of a shale oil naphtha distilled from Dorsetshire shale. Williams also 
noticed vapors of a pyrrolic nature, although he did not isolate pyrrol 
itself. The bases were obtained from a fairly low boiling naphtha and 
were probably all members of tlie pyridine scries boiling between 115° 
and 180° C. 

In 1879-80 Robinson published a scries of three articles de¬ 

scribing some new bases of the isoquinoline series obtained from Scot¬ 
tish shale oil. The bases were fractionated until everything boiling 
below 270° had been removed, and the investigation was confined to 
that portion of the basic material boiling between 270° and 390° C. 
The author states that members of the quinoline series were absent, 
and that the compounds were all members of the isoquinolinc series. 
This conclusion was based upon the fact that the bases failed to give 
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a blue color (cyanine dye reaction) when the arayl iodide addition prod¬ 
uct was treated with alcoholic caustic potasli. 

Twenty years later Garrett and Sniythc worked on the basic 
tar extracted from Scottish shale naphtha, 2CX) |jalIon.s of which fur¬ 
nished 3 kilograms of dried and distilled base. From thi.s mixture the 
investigators succeeded in isolating seven members of the in ridine scries 
in the pure state. The compounds isolated and identilied were pyridine 
(CjHjN), one of the picolines (CsH 4 (CHj)>:), four of the lutidines 
(C.H.fCHjlzN), and one of the collidines tt'iH.ttdlaUNl. 'I'lie U)t!d 
yield of bases from the naphtha was about 0.3 per cent by volume. The 
boiling range was as follows: 

Temperature °C 

Below 120 . 

120-160 . 

160-200 . 

Above 200 . 

100.0 


I’er Cent Di.'^tilleil 
03 
134 
13 1 
43 2 


The investigators were unable to isolate in the ])me state any indi¬ 
vidual compounds from that portion of the basic mixture boiling above 
180° C. In order to compare the yield of bases from the "green najihtha" 
with the yield of similar compounds from tlie higher boiling "green oil," 
20 gallons of each were treated and the bases recovereii. The naphtha 
gave 226.3 grams of base, of which 03 per cent boilid below 200°, while 
the green oil gave only 120 grams of base, of which 40 per cent boiled 
below 200° C. 

In 1905 Petrie reported that the aiiueous extract from crude oil 
obtained from the torbanite of New South Wales, while (juite clear after 
filtering, developed a brown deposit of pyrrol-red on standing, and that 
the oil itself gave the deep ultramarine blue color characteristic of the 
test for pyrrol (C 4 lIsN), when treated with isatm and sulfuric acid. 
A sample of water which had long been in contact with oil obtained 
from the DeBeque, Colorado, shales was recently found by the writer 
to give a similar deposit on standing, even after distillation had ren¬ 
dered the solution water-white. A pine sjilinter moistened with hydro¬ 
chloric acid and held in the vapor stream during distillation, rapidly 
developed the purplish red color characteristic of vapors of a pyrrolic 
nature. 

Few data are available regarding the amount of these bases, present 
in American shale oil, although se\cral writers have referred to them. 
Woodruff and Day reported the presence of pyridine comjxmriils 
amounting to from 1.25 per cent to 6.13 iicr cent by weight in 15 samples 
of oil from shales of Utah. Winchester gave the average nitrogen 
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content of the shales from the same source as 0.64 per cent, based on 
an analysis of 18 samples, and mentioned that part of this would prob¬ 
ably be retained in the oil as pyridine bases. The nitrogen content of 
3 samples of shale oil from the DeBeque, Colorado, shales was reported 
by Franks"'. The results of Franks’ work are given below, to show 
the distribution of the nitrogen compounds in the various fractions of 
the shale oil. 


Per Cent Nitrogen in Fraction 


Per Coat Di-stilled 

Siitnpio A 

Sample B 

Sample C 

10 . 

0.361 

0544 

0.466 

20 . 

0.866 

0.742 

0537 

30 . 

1.113 

1.113 

1.120 

40 . 

1.232 

1.491 

1.307 

50 . 

1A51 

1.691 

1.365 

00 . 

1.141 

1.659 

1.414 

70 . 

1.071 

1537 

1.351 

80 . 

1.162 

1.674 

1.374 

Abotil 85. 

1225 

1.665 

1.884 

(Vuilij Oil used. 

1500 

1.855 

1.605 


'I'he percentage of nitrogen in the various fractions increases as the 
boiling points of the fractions become higher. This agrees with the 
earlier and similar observations of Beilby ““ and of Morrell and Egloff 

An investigation of the nature of the basic nitrogen compounds of 
American shale oil is at present being carried out in the Chemical Engi¬ 
neering Laboratories of Columbia University. Although this work is 
not yet complete, the following brief resume of a few experiments will 
serve to give an idea of the amount of these compounds present in at 
least one type of American shale oil. The bases examined were derived 
from shale oil distilled from DeBetiue, Colorado, shales. The results 
cannot be regariled as typical of American shales, for as has been pointed 
out, the amount and character of the nitrogen compounds may be varied 
within certain limits even in the distillation of a shale from a single 
source. 

A liter of heavy naphtha (40° Be. at 60° F.), cut at 300° C., was 
distilled from the crude shale oil, and treated with an excess of dilute 
sulfuric or hydrochloric acid for the removal of the basic constituents. 
The crude base recovered amounted to T'/a per cent by volume of tlie 
oil used. The specific gravity of the base was about 0.95 at 25° C. 
When freshly distilled the lowest boiling fractions were colorless, the 
intermediate light yellow, and the highest fractions deep red. All of 
the fractions darkened on exposure to the atmosphere. About 55 per cent 
of the crude base distilled below 200° C., this amount representing tlie 
crude “solvent pyridine.” The boiling points of the fractions of the 
base taken direct from crude oil are shown in the following table. 
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Per Cent Distilled 

Preasure 

Temperature * C. 

1.1 

Atmospheric 

170-190° 

3j6 

It 

190-200° 

9.8 

u 

200-210° 

16.4 


210-220° 

23.6 

35 mm. 

120-140° 

332 


140-160° 

458 


100-180° 

60.0 

“ 

180-200° 

722 

>< 

200-'220° 

Residue 278 




Distillation was discontinucil at a final llask Unipcratiirc of 247° C. 
in order to avoid possible eraeking. 

Repeated fractionation of the above fractions gave a series of fairly 
constant boiling five-degree fractions which had a licnsity range vary¬ 
ing from 0.91 at 26° for the lower fractivni to approximately MX) at 26 ' 
for the highest fraction examined, which lioiled between 207° (\ and 
209° C. at 55 mm. iire.ssure. Tht; corrc.'-pondmg imlexes of refraction 
at 26° for these fractions ranged from ).5tX)8 to l.oUOd. 'I'Ijcsc values 
correspond to the range of values characteristic of a pyridine scries and 
are too low for those (piinolincs, iscHiinnohncs, hydroi|Uinidine>i and hydro- 
isoquinolincs which bod within the temper.iture range examined. 

The nitrogen content of the fractions boiling between 192" (atm.) 
and 270° C. (atm.) wa.s determineil alter further purilieation of each 
fraction and ranged from 10.28 |)cr cent for the lower fraction to 7.42 
per cent for the fraction boiling between 170 ('.-1711' 1118 nim.l (a 

temperature range approximately one hundred degree- lower than (he boil¬ 
ing range at atmospheric pre.-surel. These values correspond very elosely 
to a series of pyridine homologues ranging Iroiii C„ll,aN to (V.ILtN. 

The bases of the pyridine series were id.-o iireseiit to a considerable 
extent in the water which had settled to the bottom of the oil eon- 
tainens after long standing. Troiii two liters of this ammoniaeal water 
35 c.c. of base, Ixriling between 115 and 180 '(h, was recovered. 'I'he 
whole fraction was soluble in water, a eharacteristie of the lower mem¬ 
bers of the pyridine, but not the (piiiiolinc, series. 

In order to obtain a series of fractions of greater purity and also to 
determine to what extent, if any, the primary and secondary aniini s are 
present in Colorado shale oil, a sani|)le ot the crude base was roughly 
fractionated at 40 mm. jiressure, the cuts giving fractions 80' ('.-140° (j., 
140° C.-175° C., and 175° C.-200° C. Higher boiling fractions were dis¬ 
carded. Each fraction was acidified with hydrochloric acid and steam 
distilled until the distillate was clear of oil material, reconverted to the 
free nitrogen base and the two lower fractions were steam distilled from 
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the alkaline mixture. The oily base layer was separated from the dis¬ 
tillate and dried. 

The higher boiling constituents of the basic mixture obtained fropj 
the Colorado shale oil are mostly alkylated pyridines and not quino¬ 
lines (or isoquinolincs) as are the bases from crude California petro¬ 
leum investigated by Maberry,*" which he concluded to be highly alky¬ 
lated members of the quinoline (or isoquinoline) series, free from all 
but traces of secondary amines. A solution of the shale oil bases referred 
to in the preceding paragraph, upon treatment with an excess of sodium 
nitrite, gave almost no nitrogen gas, hence primary amines are present 
only in truces. However, it yielded considerable quantities of a sticky 
red oil, insoluble in water or dilute acids, and which was probably a 
mixture of nitrosaraincs formed by the action of the nitrous acid on 
the secondary amines present. After removing this oily material and 
neutralizing the acid solution of the base remaining, approximately one- 
half of the base originally used was recovered, undoubtedly all in the 
form of tertiary amines. Although it cannot be stated as a fact, through 
lack of present experimental evidence, it is probable that the higher 
boiling fractions of the bases arc mixtures of alkylated pyridines, i.c., 
tertiary amines, and possibly hydrogenated members of this series, repre¬ 
senting tlie secondary amines. 

h'rom the lower fractions of the purified tertiary amine there was 
obtained two picrate derivatives of constant melting point. One of these 
has been further identified by titrating a weighed amount of the picrate 
against N/10 sodium hydroxide, using phenolphthalcin as an indicator. 
This compound is symmetrical collidine, or 2, 4, 6 trimethyl pyridine, 
whose picrate has a melting point of 155° C. Verification of the com¬ 
pound from which the other picrate is derived will be made, and although 
attempts to isolate the picrates of the higher fractions have thus far 
failed, it is hoped that further purification of larger amounts may lead 
to identification of at least some of the compounds present which boil 
below 275°. 

It is to be noted that Robinson succeeded after 25 fractiona¬ 

tions in isolating the higher members of the isoquinoline series from 
fractions of Scottish shale oil boiling between 270° C. and 390° C. and 
which originally occurred in fractions boiling between 305° C. and 
390° C. It is highly improbable that the quinolines, the isoquinolines, 
the hydroquinolincs, or the hydroisoquinolines are present in more than 
very small amounts in the fractions of DeBeque, Colorado, shale oil 
which distill below 300° C. at atmospheric pressure. The maximum den¬ 
sity of the highest fraction examined (190° C.-210° C., 24 mm.) (after 
two fractionations) was 1.0119 at 15° C.—considerably below the den¬ 
sity. of any isoquinoline or quinoline which boils within or below this 
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range. Apparently the chief series of nitrogen compounds of the slmle 
oil of the Colorado field is that of the alkylated pyridine group. Those 
members of the series which boil below 170° ('. intinospheric) wen' not 
present in the sample examined, having been lo^t in the retorting [trooess 
because of their solubility in water. 

Whether these compounds can be made to yield products of com¬ 
mercial importance has been questionable. These liases must he removed 
in refining the oil, in order to make the oil marketable. Though the subse¬ 
quent purification of the bases would require additional apparatus, the 
eost would probably be small. 

The present eomniereial uses of these substances are limitecl largely 
by price. The pyridine group has a possible use as solvents, as insecti¬ 
cides, and for the denaturing of grain idcohol. Quinoline and its honin- 
loguea, while not of any great importance at the present time, have been 
used in the preparation of a small group of dyes. Quinoline Yellow 
for e.xample tthc sulfonic acid of the phthaline formed bv condi n-ing 
quinaldinc (C„H„CH,N1 and phthalic anhydride) is said to have a value 
in the silk and wool industries because of its peculiar greenish yellow 
hue and its fastness to light. .Another group of dves known as the cya¬ 
nines and isocyanines arc made by the action of caustic potash on the 
alkyl halides of mixtures of (piinoline and lepidine fr,II„fCTI,)Nl, 
These dyes, together with Quinoline Reil, are not fast to light, and are 
of use only as photosensitizing dyes in the inamifaetnre of photographic 
plates. 

Theobald has declared that |iyridine i‘- of great vidue a“ a substi¬ 
tute for nicotine in the control of apple aphids. Hut Frayer finds pyridine 
a we.ak insecticide and injurious to foliage when tised in concentrations 
toxic to aphids. Richardson and Smith it', S. Dept. Agr Hull. llfiO 
of 1923), in a series of experiments on aphis rumieis, finds that pure 
pyridine fb. p. 115° C.) shows little toxicity to aphis mmic'is, a 25 per 
cent solution being neee.ssary to jiroduce death. However, they find that 
a 15 per cent solution of alpha picoline is toxic, while a 2 i>er cent solu¬ 
tion of quinoline or tctrahydriKpiinolinc is toxic to aphis niinieis. Accord¬ 
ing to Moore f.l. Agr. Research, .9, 371) the higher the boiling point 
(up to 250° C.) the greater will be the toxicity of the insecticide, in so 
far as there i.s a resulting adjustment of the volatility to gain greatest 
killing efficiency. For boiling point above the 2.50'^ volatility is usually 
too low to produce toxic effects at low concentrations. 

Preliminary experiments under the author's direction were carried 
out with emulsions of crude nitrogen base from Colorado shale oil, 
emulsified with approximately 0.3 i)er cent solution of fish oil soap to 
ascertain the killing power on aphids of various species. It was found 
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that the toxicity increased somewhat as the boiling range increased with 
the maximum fraction distilling about 250® C. 

The uses of these substances as outlined above are limited at pres¬ 
ent largely by their cost. Commercial pyridine, for example, cannot be 
used extensively as a solvent at the present market price of about 
$4.00 a gallon (1925), nor can dyes or other useful substances be devel¬ 
oped from the methylated pyridines and quinoline bases when the latter 
are selling at a price between three and five dollars a pound. The 
recovery of these substances from shale oil, in which they have been 
shown to occur extensively, may easily lower the market price from 
several dollars to a few cents per pound. In this event it is probable 
that the commercial u.scs of the nitrogen bases would be extended in the 
same manner in which aniline and other nitrogen products were utilized 
when market prices dropped to such a value that they became com¬ 
mercially available. 

It may be concluded that, in view of the competition which the 
shale oil industry must meet from well petroleum products, the develop¬ 
ment of possible by-products must be a topic of major importance, and 
that (ho nitrogen bases, which represent iit least one of the possibilities, 
must not he overlooked in this connection. 
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economic considerations of 'I'll]': shalj: Oll, indi stry 

By W. A. Uamoh 

It is recognized by niiidilliologists that, the fuluie dtuncstie Mipply 
of crude petroleum will not be eipial to future home demands. This 
problem has been considered exhau.stively from oconomie and technical 
viewpoints, and it is clear that it can be met only by the following 
procedure of attack: 

1. By obtaining greater siipidics of enide oil 

(a) By increasing imiiorlations from foreign oil lields, 

(b) By actively particijiating in develoinni nt of foreign oil lields. 

(c) By establishing an American slui'.c oil iiatusiry on <i com¬ 
mercial basis as soon as is practicable. 

(d) Through increased recovery from our oil fields, resulting from 
more efficient operating methods, and particularly from elim¬ 
ination of wastes in production. 

2. By a better utilization of the erode iielrideom now availalde. 
(Sec Chera. Met. Eng., S3, 425 of 1920). 

An analysis of this compo.sitc remedy makes it certain that the 
United States must in the near future lose its supremacy in the jietro- 
leum world and become more and more depindent upon the oil resources 
of other lands, except in so far as the situation may be saved by the 
successful industrial production of an artificial petroleum I (rude shale 
oil) by the destructive distillation of American oil .shales. (The prob¬ 
ability that flush production from new domestic jiools may from time 
to time reverse the general trend in no way modifies this conehision.) 
The recognition of this fact explains the present gem ral interest in the 
commercial possibilities of the kerogenous shales of the United Slates. 
Its economic importance is the reason for the constantly increasing 
amount of research attention that is being accorded to oil shale. 

The production of natural petroleum in the United State.s mu.st puss 
its peak at an early date—probably by 1927, according to the United 
States Geological Survey. When the domestic output begins to fall off, 
with increasing rapidity, due to the exhaustion of reserves, what relief 
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may come from shale oil production? This question, placed before spe¬ 
cialists in fuel economics, does not bring an answer that is optimistic. 
While it is conceded that oil shale undoubtedly will be the basis for 
an industry of importance in perhaps the next decade, it cannot be gain¬ 
said that it seems improbable that a commercial shale oil industry can 
originate soon enough or become sufficiently large to provide any con¬ 
siderable contribution before domestic natural petroleum production is 
already on the wane. 

From the standpoint of the conservative petroleum technologist, to 
depend on oil shale, in view of present dearth of knowledge respecting its 
practical treatment, especially regarding the economical manufacture of 
refined products from it, is to trust to uncertainties, both as to costs and 
as to ultimate results. It is at best to superimpose on our present social 
and industrial fabric an enormous and complex new branch of manufac¬ 
ture, rivaling in part our coal mining, salvaging but a portion of our 
present petroleum industry and requiring many years for its technical 
development. If the quantity of coal mined in the United States during 
any recent year were all oil shale, of average crude oil yield, the amount 
of artificial petroleum producible therefrom would not equal the natural 
petroleum production for that year. Moreover, if shale oil yielding the 
principal and indispensable jiroducts cannot be produced and marketed 
ns cheaply as natural petroleum from other countries, the public cannot 
be expected to build up and sustain a shale oil industry, unleas it be 
under subsidy as a protective measure. It must be kept in mind, how¬ 
ever, th.at the conser\-ativc petroleum technologist predicts that a com¬ 
mercial shale oil industry probably will be bom in this country just as 
soon as it is provided with the necessary substantial foundation through 
systematic research and development. He is unimpressed by shale oil 
company publicity, and it is plain to him, through experience, th.at a 
real industiy is impossible as long as the stock promoter and his “engi¬ 
neers” remain the prominent features of the situation. His interest is 
in an industry that has for its purpose the production of artificial petro¬ 
leum from oil shale, and not the manufacture of chemical products. 
Accordingly, in this chapter no consideration is given to the production 
of crude shale oil for such specific purposes as flotation of ores, prepara¬ 
tion of “sheep dips,” manufacture of soap or to the proposed extraction of 
metals from spent oil shale 

Several American petroleum companies have acquired oil shale lands, 
for the evident purpose of retaining them as oil reserves. .4 number of 
oil shale tracts also have been taken up by persons connected with 
various petroleum companies, but they are not held in the names of 
those organizations. To illustrate, K. C. Schuyler and a group of other 
men, interlocked with the directorate of the Midwest Oil Company, have 
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acquired a large acreage near DeBeque and Grand Valley, Colo. From 
time to time large interesta in the American petroleum indiiatTy have 
been reported as purchasing big tracts of oil shale land, but this infnr- 
msticm has not been confirmed. 

Certain petroleum companies are accumulating reserves of knowledge 
regarding oil shale and shale oil, in order to have the data available for 
consideration at any time. The Gulf Refining Coinpatiy, for example, 
has given the subject research attention. 

It is of interest to mention here that a powerful British organization, 
the Anglo-Persian Oil Company, is operating the shale oil industiy of 
Scotland, using the surplus capacities of the refineries for handling some 
of its crude petroleum from Kastern fields; and has, moreover, consid¬ 
ered plans for shale oil works in New South Wales, Australia, and in 
New Brunswick, Canada. The crude-oil works and shale oil refinery 
erected in New South Wales by the (amimonwealth Oil Corporation, of 
London, Eng.,*’*' r- *** were not operated by that organization after 1914 
and the British-Australian Oil Company’s mine at Temi was closed in 
1915. Recently inquiries have been called for in Australia as to why 
British investors arc allowed to hold an extensive oil shale lease with¬ 
out giving it developmental attention. It is reported that the Anglo- 
Persian Oil Company has purchased the jjlant of the British-Australian 
Oil Company at Murrurundi and experts to use the refinery for refining 
imported petroleum. It is not known definitely whether the Anglo-Per¬ 
sian Oil Company will go into the shale oil business in Australia. The 
old plant of the Commonwealth Oil Corporation was taken over by a 
company that is controlled by John Fell. It is said that this organization 
has erected modified Pumpherston retorts. The .loadja. New South Wales, 
oil shale mine, formerly worked !>)• the Australian Kerosene Oil and Min¬ 
eral Company, but closed down about twenty years ago, has been reopened 
by the Shale Petrol Oil Company, Ltd., which proposes to W()rk co.'d and 
oil shale. 

The discovery of oil shale in New .‘'touth Wales dates back to 1802; 
its occurrence in Hartley Vale was noted in 1845; and real production 
commenced in 1868, when about 17,000 tons were mined. In 1914, 
50,000 tons of oil shale were proiluccd. Oil shale deposits have Ireen 
located in several other Australian states, especially in South Australia, 
and also in Tasmania (at Latrobc). The Rialton-Latrobe shale works 
in Tasmania is said to be shipping crude oil to Melbourne to be refined 
and is reported to be installing a plant capable of distilling about 350 
tons of oil shale per day. The retorting plant of Southern Cross Motor 
Fuels, Ltd., at Latrobc, has a capacity of 30 tons per 24-hour day. 

In passing it is noteworthy that there is also substantial activity in 
connection with the commercial utilization of the oil shales of England 
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(Kimmeridge shale), Esthonia (Narva), Erance (SSone-et-Loire, Allier, 
Puy-de-Dome, Basses Alpes, and Var), Germany (Messel, Merseburg, 
and Mansfeld), Graham Island (in the Queen Charlotte Islands), South 
Africa, and Spain (Terucl, Castellon, and Ciudad Real). Oil shales also 
occur in Argentina, Austria (Kufstein), Brazil, Bulgaria (western and 
central), Burma, Chile, China, French Cameroon, Italy (Lombardy, 
Udine, Salerno, and Vinccnza), Japan, Morocco (Tangier), New Zealand, 
Norway (Auden; and Spitsbergen), Panama, Serbia, Siam, Sweden (cen¬ 
tral Sweden, and Oland), Switzerland, Turkey (Mersina), and Ussr 
fSimbirsk, and Perm). 


Productive Values of Oil Shale Properties 

The value of an oil shale or bituminous shale does not depend en¬ 
tirely upon the yield of crude oil by destructive distillation—that is, 
upon the content of kerogen, or oil-forming bituminous matter. Of first 
importance are the quality and refinability of the crude; hence the 
nature of the kerogenous substance and the method of distillation that 
is employed arc factors that largely determine commercial value. Since 
the yield of ammonia from distillation is of importance, attention must 
be given to the percentage of nitrogen and to the character of the nitrog¬ 
enous compounds in the oil shale. 

The productive value of an oil shale property, therefore, is dependent 
upon the following considerations: 

1. The demonstrated yields of crude oil and ammonium sulfate; that 
is, the crude oil and ammonia producible from each bed of oil shale that, 
on preliminary examination, gives promise of industrial availability. 
These findings may bo expressed as the capacity per unit volume of 
workable veins on the property. Capacity determination can be based 
only upon representative samples of certain sources, so selected as to 
demonstrate the variation and continuity in the case of every indus¬ 
trially important bed on the property under investigation. 

2. The quality or refining value of the crude oil. For the assurance 

of successful large-scale operation, a retorting process must be used that 
will give good yields of economically refinablc crude oil and, wherever 
commercially possible, of ammonia American oil shales are com¬ 

paratively rich in characteristic kerogens, but in the Western States they 
are generally low in nitrogen content; while in the eastern Canadian 
provinces the oil shale is highly nitrogenous, although it yields an oil 
that is commercially inferior to the Scottisli crude product. 

3. The quantity of usable oil shale in sight. The supply of oil shale 
may be extensive and, in fact, practically inexhaustible; but prior to 
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actually beginning operations, a shale oil company should be able to 
claim, say, 60 years’ supply of oil shale affording a minimum net profit 
of about $1.00 per ton retorted, assuming a throughput of, say, 1000 
tons day. The property should contain large (especially thick) and 
accessible seams of oil shale of uniformly high kcrogon and nitrogen 
contents 

4. Favorableness of the location of the oil shale field with respect 
to shipment of products to the markets. The difficulties that are likely 
to be encountered in marketing oil shale products must be given atten¬ 
tion. The petroleum industrj' of this eountry, established for many years, 
has developed an extensive and efficient system of marketing its products. 
Before shale oil products can become of commercial importance, it may 
be necessary to carry on a campaign of education, in order to convince 
the public that such products can be used with the same degree of satis¬ 
faction as those obtained from petroleum. The marketer of petroleum 
products has a distinct advantage through the largest oil refin<‘rics being 
located on the seaboard or near the marketing centers, whereas it seems 
that the shale oil refineries must be located largely in the Rocky Moun¬ 
tain region. It is thought by some speci.alists that this li.andica)) will 
make the older and leaner shales of Indiana, Ohio, and Kentucky eco¬ 
nomically important. 

It may be noted here that, if jrhyeical an<l economic conditions per¬ 
mit, the plant should be erected in the center of the field iimler develop¬ 
ment. The main factors to be considered in choosing a site for a shale 
oil plant are as follows; quality and (piantity of oil shale, proximity of 
oil shale beds, mining conditions of oil sliale dejiosit, water supply, facil¬ 
ities for disposing of spent shale, transportation facilities for the products, 
labor supply, labor housing, and market conditions. Of these, transpor¬ 
tation must be given serious consideration; provision must be made for 
bringing in the machinery and equipment, some of which is very curnlrer- 
some, and for removing the crude shale oil or the refined products to 
market; a plentiful supply of wateris absolutely necessary; and, if 
possible, the plant should be situated so that the spent shale ran be 
removed easily by gravity. Oil shale camps are peculiarly favoR-d, in 
that, before they are established, it cun be ascertained with a degree of 
certainty that the life of the project is not limited. Unlike camps at 
metal mines, where the metal content of a given area is frequently an 
unknown quantity until after years of development, oil shale camps 
should, from the outset, be planned and built as pennanent types of 
camps. Where this procedure is followed, camps will be cstiiblished 
that will better serve the needs of the industry, and the cost of their gen¬ 
eral care and upkeep will be less. 
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Present Status of the Development of American Oil Shale Lands 

The comparatively rapid exhaustion of our natural petroleum sup¬ 
plies, as well as the great magnitude of the oil shale deposits in Colo¬ 
rado, Utah and Nevada, has created a tremendous interest in the 
development of oil shale lands and processes. Over two hundred and 
fifty companies have been listed at Mellon Institute of Industrial 
Research during the last few years and since 1914 over one hundred 
and fifty patents have been issued, that describe alleged novel processes 
of getting crude oil from shale. Of the two hundred and fifty companies, 
some twenty have erected experimental plants, mostly quite small, and 
there is now no really commercial production of shale oil in this country, 
except possibly by the Catlin Shale Products Co. Inquiry has shown 
that a number of the companies are “wild-cat”, stock-promotion ventures 
of the worst character. Other companies with honest intentions do not 
in many cases have good technical advice. The American people are 
warned that the difficulties of obtaining crude oil from shale at a profit 
are very great, and that it may be years before a successful shale oil 
plant assumes commercial importance in this country. 

Speaking generally, the crude oil produced by the destructive dis¬ 
tillation of oil shale resembles petroleum somewhat, but it is by no 
means identical with petroleum. For one thing, it is usually much more 
difficult to refine by the customary processes than petroleum. The only 
place in the world where there has ever been a truly successful shale 
oil industry of any size is in Scotland, and study of the Scottish experi¬ 
ence demonstrates that technical men—chemical and engineering special¬ 
ists—must have time to work out the many problems connected with 
an American shale oil industry. That research is not yet done, and 
until it is accomplished the immense American tonnage of oil shale must 
be regarded as an oil reserve for the future and not as a present supply. 
A number of technical observations have been announced by American 
experimenters ns discoveries of importance which are not new, because 
the men who have made them do not possess the requisite fundamental 
knowledge. This situation has had a rfile in making something of a 
mystery out of certain operations that are well known to students of 
Scottish shale oil technology. 

No sound contention can be made that any type of Scottish dual- 
purpose retort should constitute the actual basis for the development 
of an American shale oil industry, for this retort is not the design that 
is required today to handle most economically all grades of oil shale; 
but it is essential that more careful consideration be given to Scottish 
experience in retorting practice as well as in general oil shale technology. 
This successful experience, and the misfortunes of those who attempted 
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to eitablish ahale oil industries in Australia and New Zealand, have 
demonstrated that the retort and its operation must be adapted to the 
specific shale to be retorted, and always with due regard to local Indus* 
trial, financial, commercial, and meteorological conditions. The unmodi¬ 
fied Pumpherston dual-purpose retort was a failure wlien used in 
Australia because it was totally unsuited for dealing with the richly 
kerogenous, yet non-nitrogenous, shale of Niw South Wales; whereas 
the oil shales of Scotland are generally low in yield of oil aiai relatively 
high in yield of ammonia, when destructively distillcil in the same type 
of retort. It is therefore not surprising that a large amount of money 
was' lost in this attempt to obviate experimental work by adopting a 
retort that was very successful on a totally dilTcreiit variety of oil shale 
under entirely dissimilar cconoiuie etmditions. As mentioned, American 
oil shales are comparatively rich in characteristic kerogens, but in the 
Western- States they arc generally low in nitrogen-conti-nt, while in 
New Brunswick, for instance, the oil shale is highly nitrogenous. In 
fact, almost every condition to be encountered on this coniiiicnt differs 
materially from the conditions that have been re.sponsihle for the Scot¬ 
tish dual-purpose retort. 

Shale oil is the logical substitute fur {H-troleuiii, hut it is incon¬ 
ceivable that it, considered in a large way, will c\er he a competitor 
of petroleum. The oil shale industry will ultimately as.-unic commercial 
importance, but many years and the services of the highest types of 
business, executive and technical ability, backed by large capital, will 
be required before it reaches this status. 



CHAPTER 9 


BASIC FACTORS OF THE SHALE OIL INDUSTRY 
By Mahun J. Gavin 

The future of the potential American shale oil industry is dependent 
on the relative supply of, and demand for, petroleum and its products 
in the United States, especially in those regions close to the shale fields, 
and the possibility of securing from some source other than qil shales 
an adequate supply of substitutes for petroleum products. • 

An economic study of the status of American shale oil must there¬ 
fore consider, first, the economic position of petroleum in the United 
States; second, the possible substitutes for petroleum and its products; 
and, third, the position of the oil shale resources of the United States 
ns one of these possible substitute sources. It would be misleading to 
consider oil shale in any light other than as a possible source of mineral 
oils similar to those now derived from natural petroleum. The present 
economic importance of oil shales, and their future value, lies in their 
potentialities as sources of mineral oils. Not only must oil shale be 
capable of producing mineral oils, but these oils must be usable, and 
must be placed on the ftarket at a price equal to, or lower than, equiva¬ 
lent petroleum products or other substitutes for them. Unless these con¬ 
ditions can be fulfilled there can be no shale oil industry in the United 
States. The purpose of the writer in presenting tliis discussion is to 
indicate that these conditions can and will be fulfilled, in all likelihood 
within a reasonable number of years. 


Present Status of the Petroleum Industry 

The writer’s belief is that frequently a too short-sighted view has 
been taken in regard to the present and future of the American petro¬ 
leum industry. The petroleum situation should be considered as extend¬ 
ing over a long period of time, rather than as a problem of the day 
or a few years only. Temporarily, under certain economic conditions, 
petroleum production may exceed consumption; new domestic fields may 
for a time overbalance the general condition of excess of domestic de¬ 
mand over domestic supply; or a temporary,surplus of imported oil 

132 



BASIC FACTORS OF THE SHALE OIL INDUSTRY 183 

from foreign fields may produce the same effect; but when considered 
as a problem affecting several years instead of only a few, it is indeed 
difficult to escape the conclusion that the supply of oil available from 
the oil fields of the United States is far too inadequate to meet the 
demands put on it by domestic consumers of petroleum and petroleum 
products. 

The science of petroleum geology has advanced rapidly during late 
years. A petroleum geologist is now pretty well able to tell where oil 
cannot be found, where it is not likely that oil will be found, and 
where it is probable oil can be obtained. Likewise, he is able to predict 
with considerable accuracy just how long a producing oil field can be 
depended upon to produce in paying quantities. The United States Geo¬ 
logical Survey, co-operating with the leading geologists of the country, 
has made a survey of the petroleum rescn'cs of the United States on 
the above basis, and has kept its results revised in accordance with the 
most recent developments in geological science and more complete 
knowledge of the present producing oil fields of the country. As a result 
of this survey, and making the estimate in a spirit of conservatism, the 
Geological Survey in 1919'" estimated that over 40 per cent of the 
nation’s supply of petroleum, recoverable by present production methods, 
had been recovered and used in about 60 years. Tliis left 60 per cent, 
or, as was estimated at that time, about 6,325,000,000 barrels of recover¬ 
able petroleum constituting our reserve. As the country is now producing 
petroleum at the rate of nearly 700,000,000 barrels per annum, this sup¬ 
ply would be adequate for only nine years. Later e.stimatcs have placed 
the reserve at somewhat higher figures, and some have estimated the 
reserve as sufficient for 25 or more years, but whatever estimate be most 
nearly correct, or even if they all be 100 per cent low, our petroleum 
supply is evidently inadequate for future needs. The discovery of new 
fields necessarily hastens the rate of exhaustion, and long before a critical 
shortage exists the producing fields will have settled down into the long 
period of decline. Production can hardly be maintained at the present 
rate for many years. Petroleum will be produced for a great number of 
years, but as exhaustion gradually approaches its limit in spite of more 
intensive drilling to obtain greater supplies, it will not be possible to 
produce anywhere nearly enough petroleum for the demands of the nation. 

Several possible expedients are to be considered in finding means to 
compensate for our diminishing reserve of petroleum. Of these may be 
mentioned: (1) conservation of existing supplies by more efficient pro¬ 
duction and utilization, (2) increased recovery from present producing 
oil sands, (3) importations, and (4) substitutes. 
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Conservation of Existing Supplies 

This point requires little discussion. As petroleum supplies become 
more scarce, production methods will become more efficient, and already 
conservation measures have been enacted and are being enforced by 
various states. Petroleum refining is becoming more efficient, and refin¬ 
ery methods will be so improved that the greatest possible value will 
be obtained from each barrel of crude petroleum. The greatest possi¬ 
bilities for conservation seem to be in the field of utilization. Mention 
has been made of the comparatively inefficient use to which fuel oil 
is put when it is burned directly. The use of the Diesel and semi-Diesel 
engines will probably increase, and with it the more efficient utilization 
of our heavier fuels. P’uture automotive engines will probably use less 
and less volatile fuels and obtain a greater mechanical efficiency per unit 
of fuel consumed. That which is satisfactory fuel for the present day 
automotive engine would have been utterly useless in the gasoline motors 
of only a few years ago. The use of oil for enriching gas will probably 
decrease as the apparent tendency to lower the candlepower and calorific 
value of manufactured gas becomes more widely practiced. These and 
other means of obtaining a greater return per unit of petroleum will 
undoubtedly be of much assistance in warding off the time of critical 
shortage, but they can only delay it; they cannot postpone it indefinitely. 


Increased Recovery from Present Producing Oil Sands 

In the estimates of the United States Geological Survey, given above, 
the reserves of oil yet available were based on the estimated quantity 
capable of .being produced by present production methods. The United 
States Bureau of Mines has, for some time, been studying means of 
recovering oil from sands now exhausted in so far as present production 
methods are concerned, but still containing much oil. It has been esti¬ 
mated that only from 10 to 20 per cent of the oil in most of the pro¬ 
ducing sands is recoverable by present practices. Mr. J. 0. Lewis, former 
Chief Petroleum Technologist of the Bureau of Mines, is of the opinion 
that recovery from present producing, or old worked-out sands, can be 
increased from 50 to over 100 per cent by the application of proper 
recovery methods. If this opinion is correct, our reserve supply of petro¬ 
leum may even be doubled, but this again only postpones the time of 
serious shortage, and oil recovered by the newer methods for increasing 
recovery can never be as cheap as oil produced by the common methods 
of production universally employed at the present day. While our supply 
of oil may be increased greatly by these new methods, the additional 
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producticm can be secured only at greater cost. Also it is not probable 
that this additional supply can be produced rapidly enough to take care 
of increasing consumption. 


Importations 

It has been shown that the United States, in 1920, was dependent 
on importations to the extent of over 20 per cent of its eoiisumption. 
Most of this oil came from Mexico. Considerable reliance for future oil 
supplies has been placed on Mexico, but future petroleum production 
of Mexico is not at all certain. The present producing lields of Mcxi(’o 
arc undoubtedly endangered by salt water encroachment. Many of the 
fields apparently have been ruined. That other fields may be <liseovercd 
and developed in Mexico is certainly highly i)os'ible, but too much 
assurance must not be placed on this possibility, ami if new fields are 
like the older ones, their lives will lie relatively short. 

The oil producing possibilities of great portions of the world arc prac¬ 
tically unknown. Certain districts, such as the region .about the Carib¬ 
bean Sea, the northern coast of South ,\merica. I’crsia, Mesopotamia, 
and other countries, are considered important as sources of petroleum, 
but just how much the United States will share in their development 
or oil production is a matter of speculation. 

Foreign produced oil, however, under most circumstances, will prob¬ 
ably be high priced oil. The United states cannot afford to depend on 
foreign sources for a major part of its sujiply of a commodity so impor¬ 
tant to its industrial life and national defense as petroleum. If adequate 
supplies of petroleum cannot be developed within the borders of tlic 
country, or in regions not likely to be cut off from the country in time 
of war, sooner or later it will be necessary to have some new source for 
an adequate supply of satisfactory substitutes for petroleum products. 


Substitutes for Petroleum 

There appear to be but three sources from which we may expect 
future supplies of energy now obtained from petroleum. These sources 
are: electricity, generated by water power or by the combustion of coal 
and the like; petroleum substitutes obtained from vegetable growth; and 
petroleum-like products derived by the destructive di.stillation of wood, 
coal, lignite, peat, oil shale, and similar materials. 

The classification of electric power as a sulistitutc for petroleum may 
seem ill-founded, but a little thought will indicate that the classification 
is not unreasonable. The hydroelectric jmssibilities of the country have 
been barely touched. Planned and projected water-power installations 
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are greater than anything yet attempted. Electricity has already been 
used to substitute for petroleum, and even for coal in some places. One 
of the largest railroad companies in the United States, using petroleum 
exclusively as fuel for its locomotives, is reported to be making exten¬ 
sive plans for the gradual electrification of its system. Another northern 
railroad has electrified over 600 miles of its main line system, and others 
are planning a change from coal or oil fuel to electricity. In regions of 
the country close to cheap water-power-developed electricity, coal and 
oil take positions of minor importance as sources of energy. 

The increased cost of producing coal, and the still greater increased 
cost of transporting it to points of consumption, together with the knowl¬ 
edge that the long-time storage of coal, and the process of burning it 
directly under boilers, constitute a wasteful practice, have led to dis¬ 
cussions of the possibility of the by-product coking of coal and genera¬ 
tion of electricity at the mine mouth. The plan is that the coke would 
be gassified in producers and this gas, mixed with the distillation gases 
of retorting, would be used in internal combustion engines for the pro¬ 
duction of electricity close to the mine. The electrical energy so devel¬ 
oped would be distributed over a large area of surrounding territory. 
Such discussions arc not visionary. At the present time the Federal 
Government is investigating seriously the possibility of developing elec¬ 
tricity on a large scale at mine mouths in the eastern part of the country. 
Such electric power, it has been suggested, might be tied into a trunk 
line system supplying the greater part of the Atlantic coast. To these 
trunk lines carrying electric energy developed in a most efficient manner 
from coal, it is also proposed to join the great hydroelectric plants, pres¬ 
ent and proposed, of the Eastern States. No discussion is required as 
to the effect of such power development on the use of coal and fuel oil 
in that part of the country, and if it is possible there, it may also be 
possible in other parts of the country. 

The development of electrically propelled automotive vehicles has 
been held up because of the lack of a light weight storage battery with 
sufficient energy capacity for long continued operation, and because of 
the time required in replacing the energy of discharged batteries. Elec¬ 
trical development is still in its infancy and one would indeed be ven¬ 
turesome to predict the impossibility of great advances along these 
lines. In future power and energy developments, electricity is certain 
to assume a position of higher importance than it does to-day. The 
possibility of its substituting, in part, for the large quantities of fuel 
oil now Mng Oonsumed in the country must not be overlooked. 

The popular fancy has been caught by the possibilities of producing 
motor fuels and substitutes for other petroleum products from plant 
growth. Alcohol, produced from vegetable substances, and usually 
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blended with petroleum and coal distillation products, is now being 
placed on the market, and is being used with satisfaction as motor fuel. 
Alcohol can be used in internal combustion engines without blending, 
if the engines are designed for its use. Such use of alcohol will probably 
increase if the price of motor gasoline increases, or if the cost of pro¬ 
ducing alcohol decreases. The calorific value of alcohol is lower than 
that of petroleum products, but in its use in internal combustion motors 
this disadvantage is almost entirely offset by its high efficiency. 

Alcohol can be produced from a great many vegetable growths and 
from vegetable waste products. Recent investigations indicate the prob¬ 
ability that it can be produced from wood wastes, such as sawdust, 
though this yet evidently requires more convincing commercial demon¬ 
stration. 

The present and future position of motor fuels derived from vegetiihlc 
sources has been aptly presented by Mr. ,1. 0. Lewis, m an aildress before 
a convention of the Independent Od Men's As.-ocialmn, in H)20“’''. 
“Plant growths arc renewing and are a j)ermanent source of supply, but 
the carbonaceous materials of our rock formations arc wasting assets 
that arc not being replaced by nature. The production of .aholiol, ether 
and vegetable lubricants from jilants appc.als to the |)opular imagina¬ 
tion, but on considering the enormous ((uantities to meet even our jna'sent 
needs, the magnitude of the problem is seen to he appalling. 'Ihis year's 
corn crop would make some seven billion gallons of alcohol, or about two 
billion gallons more than our gasoline needs, but obviou-ly it would not 
be to the public interest to divert this amount of corn trom its present 
uses, nor even the lands on which to grow such a crop in order to meet 
our motor fuel requirements. Food is l.'cyoiid {picslion our first neces¬ 
sity and as time goes on our needs lor devoting the soil primarily to 
food production will become more and more vital.’ (1 his .statement is 
but another way of expressing the results of the economic law that the 
population of a countrj' tends to inirease at a greater rate than its 
food supply.) 

Like electricity, plant produced motor fuels will in future come to 
have a more important position in substituting for petroleum, but the 
growth of their production probably will be tmn’li slower than the rate 
of failure of petroleum supplies. 

Practically all our present supply of lubricating oils is obtained from 
petroleum. Certain vegetable oils, notably castor oil, are excellent lubri¬ 
cants and thus a source of supply of lubricating oils is olTereil by plant 
life if or when the supply of petroleum lubricating oils fails, and if it 
cannot be supplied from other sources such as shale oil. The production 
of lubricating oils from vegetable material, however, is subject to much 
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the same limitations discussed above in connection with motor fuels ob¬ 
tainable from plant growths. 

Lubricants can be made from much of the petroleum now being 
used as fuel and road oil. The demand for lubricants has not nearly 
reached tlie volume of the available supply of crudes from which they 
can be made. It is to be expected, therefore, that although our petro¬ 
leum production may in future gradually decrease, petroleum lubricants 
will be available in quantity for many years. As petroleum becomes 
more costly with failing supplies, probably only those products in great¬ 
est demand will be made, and as fuel oil increases in price its use will 
be diminished, thus making available large quantities of oils suitable 
for the manufacture of lubricants. 

A considerable amount of motor fuel is now being produced by the 
coal by-product industry of the United States, and blends of benzol 
and other light oils with petroleum distillates, or mixtures of alcohol 
and petroleum distillates, are on the market. The coal by-product in¬ 
dustry is growing and gradually the wasteful practice of coking in bee¬ 
hive ovens, from which all the volatile products of the coal are wasted, 
is being replaced by by-product oven coking. 

At present the problem of by-product coking is not so much the pro¬ 
duction of by-products as the production of a satisfactory coke, and the 
satisfactory marketing of that coke. Thus, in coking, the effort is not 
made to obtain the highest yield of, for example, motor fuels; but the 
highest yield of most satisfactory coke at lowest cost is the condition 
desired. Conditions for producing good coke are not necessarily favor¬ 
able for obtaining high yields of motor fuel. Under present operating 
practices it has been estimated that if all the coal mined annually in 
the United States were coked in high-temperature by-product ovens, the 
material suitable for motor fuel thus made available would amount to 
only about 20 per cent of the annual domestic requirements for gasoline. 

Other conditions of retorting coal will produce higher yields of oils 
satisfactory for motor fuels, but these conditions do not usually produce 
a marketable residue. Even so, it seems likely that coal by-products 
will be of much assistance in supplying future motor fuel requirements. 
If plans for the by-product retorting of coal at the mine mouth, as dis¬ 
cussed above,, are carried out the supply of material available for use 
in substituting for petroleum may be increased, and retorting methods 
may be developed that will yield a greater amount of suitable motor fuel 
per unit of coal than is now possible. 

Coal distillation also yields other products which can be substituted 
for products of petroleum. In the eastern part of the country, large 
quantities of coal tar are used as fuel. The amount relative to the quan¬ 
tity of fuel oil used in the country is small, but with the growth of the 
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by-product coking industry this use of Uie heavier tars will undoubtedly 
increa%. 

The possibilities of obtaining petroleum-like products from low grade 
bituminous and sub-bituminous coals, lignite, peat and the like, should 
not be neglected. In different parte of the United States ver>' large de¬ 
posits of these materials are not now being utilised ns fuel because of 
their high ctmtent of water and ash or other objeetionable properties. 
The writer believes that in many places, where these deposits are favor¬ 
ably located and rich in oil yield, their development will be as fe.asible 
as the development of many oil shale deposits. The technical prol)Icms 
in the development of oils from these sources, however, will probably 
be considerably different from those involved in the prod\iction of oils 
from oil shales. 

Petroleum Substitutes from Oil Shales 

Before beginning a discussion of the position held by the oil shale 
reserves of the country as a new source of mineral oil supplies, the writer 
submits the opinion that neither the oil shales, the coals, tlie lignites, 
the peats, vegetable wastes, electric power, nor any of the suggested 
substitutes for petroleum will alone take the place of petroleum. Most 
or all of these substitutes will play parts of greater or less import.ance, 
and the development of one should not be wholly neglected for another. 
The develt^ment of substitutes cannot come rapi<ily enough, for both 
technical and economic reasons, to replace completely, for a great num¬ 
ber of years, the expected waning domestic production of petroleum. 

Of these various sources of substitutes for petroleum, the oil shale 
resources of the United States stand out prominently, and with perhaps 
greatest importance. For many years, oil shales have been worked com¬ 
mercially as sources of mineral oils in France, New South Wales, and 
Scotland, and their utilization in these countries makes it seem certain 
that the shales will be extensively worked in the United States as a 
source of such oils. The development of a shale oil industry in the 
United States will undoubtedly of great commercial and industrial 
importance to the country, once economic conditions become favorable 
for it. 

The amount of oil obtainable from the oil shale resources of the 
United States is so great as to make the amount of petroleum thus far 
produced and still awaiting production in the country seem almost in¬ 
significant. The United States Geological S\irvey has estimated that the 
oil shale deposits in the Utah portion of the Uintah Basin, alone, arc 
capable of producing over 42,800,000,000 barrels of oil, and these con- • 
stitute only a small portion of the nation’s total oil shale reserves. Up 
to 1921, the United States has produced less than 6,000,000,000 barrels 
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of petroleum, and it has been estimated that that amount ia over 40 per 
cent of the total quantity that can be produced with present production 
methods. Shale oil is capable of producing many, and perhaps all, the 
products now obtained from petroleum. Apparently it is but a question 
of time before these shale oil products will be produced and enter into 
the commercial markets of the country. 

In the introduction to this chapter, the writer stated that the future 
of an oil shale industry in the United States depended on the relative 
supply of and demand for petroleum in the country, and the position of 
shale oil products with respect to other possible substitutes for petroleum. 
It has been shown that the nation’s apparent supply of petroleum is 
insufficient to take care of the demand for mineral oil products for a 
great many years, and that limitations of a very practical nature hinder 
the rapid and extensive development of substitutes for petroleum other 
than shale oil. 

There is as yet no shale oil industry in the United States. Since 
1916 an increasing amount of work has been done on oil shale in this 
country, but shale oil has not yet been produced commercially. Many 
oil shale retorts of various designs have been proposed for use, several 
patented, and a few have been erected. These few are mostly so small 
that they must be considered as having been erected for experimental or 
demonstrative purposes only. Many investigators have been working 
in entire good faith, and much credit is due them for the pioneer work 
which someone must do before the industry can be placed on a firm 
commercial foundation. The potential industry, on the other hand, has 
been done much harm by the fake promoter and fake promotion com¬ 
pany. The writer has records of over 160 companies that have been 
organized for the stated purpose of developing oil shale in one way or 
another, but which really were organized for the sole purpose of mak¬ 
ing a profit for the organizers or promoters through the sale of worthless 
stock or titles to oil shale lands not worth the paper on which they 
were written. 

The writer does not intend to make this chapter an indictment of 
the oil shale stock promotion “game”. Activities of this nature have 
been so widespread, however, that a word of caution is not out of place. 
Oil shale stock promoter's work on the speculative fever so commonly 
aroused by the mere mention of the word “oil”, and they do not hesi¬ 
tate to make their project more attractive by the presentation of allur¬ 
ing prospectuses brilliantly illustrated and containing all sorts of 
impossible estimates regarding assured profits in oil shale operations. 
A careful study of such promotion literature cannot fail to indicate tiie 
falsity of such statements, and a study of the economic and industrial 
conditions imder which a ^ale oil industry must operate in this country 
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still further shows the unsoundness of conclusions so often reached in 
the selling arguments and promotion literature of such organizations. 

In the first place, the technique of shale oil production has not been 
established in this country. The trained engineer and technician (luickly 
sees that many of the plants that have been erected ignore principles 
of good mechanical engineering and the application of the fundamental 
principles of technology governing the destructive distillation of solids. 
None of the plants have been operated long enough to indicate the cost 
of commercial production, or how long the plants will stand up under 
commercial conditions. Depreciation rates are not known with any de¬ 
gree of accuracy. There is a lack of trained engineers and technicians 
in present day shale oil work, and evidently a still greater lack of busi¬ 
ness ability. Sound constructive work is being done by several public 
and private investigators, but much more is needed, and even now much 
energy is being wasted because of duplication of effort among the worth¬ 
while investigations. 

Results of experimental work indicate clearly that different shales 
yield products of different natures, and that the same shale will yi(dd 
different products under different retorting conditions. Kurther, it has 
been shown that some retorting conditions will yield, from a given shale, 
products that are practically worthless, while other retorting conditions 
will produce a reasonably good product. The i)ro<luction of oil from oil 
shale is not merely the problem of pro<lucing oil; it is the problem of 
producing a uniformly good oil, and producing it in the same unifonn 
quality day in and day out for 305 days ii year. In this light the [irob- 
lera is one for the technician, and most technicians atlndt that the prob¬ 
lem is by no means completely solved. 

Development of a shale oil industry in this country will not be 
hindered by a full appreciation of the problems before it; rather, its 
development can be hastened by full knowledge of these problems. The 
production and profitable marketing of oil shale prodm'ts involves, first, 
mining; second, the technical and mechanical opcr.ation of destructive 
distillation and recovery of crude products; third, the chemical opera¬ 
tion of oil refining and the production of other possible finished products; 
and fourth, the business operation of fimiing a market and placing these 
products on the market at a profit. The shale oil industry is thendore 
a mining industry, and because a large amount of raw material has to 
be handled to secure a small amount of finishcil product, it is an in<lustry 
operating on low-grade raw materials. It is also a chemical manufactur¬ 
ing industry, as is the petroleum industry, and certainly it will be a 
business enterprise. Therefore the writer has nlwjiys con.sidcrcd the 
shale oil industry a low-grade raw materials mining and manufacturing 
industry, making a small profit per unit of material treated, but, like 
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all industries of the same general type, depending on quantity through¬ 
put for a reasonable return on the investment. Such an industry cannot 
be successful without the services of technical, business and executive 
ability of the highest order. 

Many economic problems are often overlooked or ignored by those 
proposing the development of shale oil. Some of these may be briefly 
mentioned. 

As in the case of most industries, it will not be possible to secure 
absolute optimum results in all the stages of oil shale retorting and 
shale oil refining. Naturally, the operations will be so conducted that 
the greatest net profit will be made on the whole operation of placing 
finished products on the market. For each location, for every shale, and 
with each type of equipment used, the economic conditions conducive 
to the greatest profit should be determined. As an example, in Scotland 
to-day the most valuable product made from the oil is paraffin wax. It 
is easy to assume that conditions might change, and it might be advis¬ 
able to leave as much wax as possible in the lubricating oils, or to crack 
the wax for the production of motor fuel. Market conditions must be 
studied, the permanence and stability of a demand for the different 
products should be determined, and the total net value of the products 
made and marketed be such that the shale and oil treating operations, 
as a whole, will yield the greatest possible profits. 

By-products from oil shale and shale oil are frequent subjects of 
discussion. Among many, the impression has been created that the shale 
oil industry will succeed because of its by-products. All sorts of prod¬ 
ucts have been mentioned in connection with the working of oil shales. 
The list runs from flavoring extracts to tooth powder. Possibly many 
of these reported products have been produced from oil shales, but 
their experimental production is entirely different from their commercial 
production and marketing. Many of the reported by-products are those 
for which at present there is but a limited demand. It must be appre¬ 
ciated that if such products as these could be produced on a large scale, 
from oil shale, their production might far exceed possible demand; and, 
notwithstanding their present high price, values might decrease to such 
an extent that their further production would be unprofitable, unless 
a new and greater demand could be created. 

By-products are a rather unstable thing on which to build the success 
of a large industry, and the shale oil industry, if it is to succeed at all, 
will probably become a great industry. In the opinion of the writer, 
pioneers in the shale oil industry must expect to depend only on very 
conservative profits for a long time, and therefore should plan on mak¬ 
ing only those products for which there is a stable market and a strong 
demand. By-products, which are costly now because of their scarcity. 
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will command a much smaller price once they become plentiful, and 
estimated profits based on products subject to possible depreciation in 
market value through overproduction should be scrutinised with care. 
The products on which a shale oil industiy can hope to base a stable 
foundation are likely to be those similar to the refined jH troleiim oils 
of commerce, and possibly some of the by-pnxlucts of petroleum for 
which a stable market now e.xists. These are the prtHlucts which the 
shale oil industry is expect^'d to supply. If it fails to supply them it 
is not reasonable to expect that an industry of much importance can 
be developed from the oil shale resources of the I’nited States. 

Possible exceptions may l)c made to the above general conclusion. 
It is commonly stateil that ammonium sulfate is a by-product of the 
Scottish shale oil industry. As a matter of fact, it is one of the most 
important main products. The success of the Scottish shale oil industry 
is dependent on tlic production of both oil ami ammonia pnalucts. Were 
one or the other to fail, the industry would fail. The writer has bi'cn 
advised that ammonium sulfate is the greatest profit yielder of all the 
pr<)ducts of the Scottish industry-. The prodm tion of nitrogen prodticts, 
such us ammonium compounds, may be of much importance to the 
American shale oil industry', and other so-called hy-pro<iucts may be¬ 
come of equal or greater importance if a stable market for them can 
be created by the development of new uses, the increasing of present 
uses, or by considerable decreases in [irescnt prices by re<lucing pnaluc- 
tion costs. The opinion is adhered to, nevertheles,', that profits of the 
shale oil industry should be caleulatcal on the basis of products for 
which a stable demand now exi.sts, or for which a future .stable demand 
can reasonably be anticipated. 

The writer believes that much of the present enthusiastic discussion 
of the possible by-products of oil shales, and the large profits to be 
obtained from tlicm, is extremely ill-timed, i>articularly as workers in 
the embryonic industry are not yet fully informed as to metlusls for 
making the principal product -crude oil and refining that product into 
the marketable hydrocarbon oils of coinmerce. It is on these [iroducts 
that the shale oil industry must place its dependence for succesrs. 

Labor Supply 

If an American shale oil industry were called on to rcjilace the petro¬ 
leum production of this country with shale oil. the oil shale production 
necessary each year would amount to almut half the coal mined annually 
in the United States. In other words, the development of an oil shale 
industry in this country to the magnitude of the present petroleum in¬ 
dustry would require for the mining of the raw material alone, a supply 
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of labor equal to nearly half the coal mining force of the country. In 
addition, labor would be required in the operations of retorting and 
refining. 

This problem of labor supply is not serious now. In the Eastern oil 
shale regions it may never become particularly diflScult of solution, but 
in the western mountain states, in which the great shale deposits are 
located, it will become a real problem, probably early in the commercial 
development of an oil shale industry. 

No one expects the oil shale industry to spring over night into full 
being as an industry comparable to the present coal mining or petro¬ 
leum industry. Its growth must necessarily be slow, but the ultimate 
probability of drawing, even gradually, hundreds of thousands of men 
from other industries, without seriously disturbing these industries, and 
organizing these men into an effective working force is so full of eco¬ 
nomic problems and practical diflSculties as to deserve attention even 
now. 

This large labor supply will for the most part be brought into a terri¬ 
tory not now well inhabited and lacking in adequate transportation 
facilities. Housing and food must be provided, and these may not be 
simple problems in the mountain districts of the West. 

Supplies 

A large shale oil industry will create a considerable demand for cer¬ 
tain necessary basic supplies. As examples may be mentioned iron, steel, 
and refractories used in retort construotion, chemicals used in refining 
the oils and the manufacture of nitrogen compounds, timber and explo¬ 
sives for mining, fuel and the like. These supplies must be available, 
or be made available, and this suggests the ])ossible necessity of develop¬ 
ing industries subsidiary to the shale oil industry, located, in so far as 
possible, in the oil shale regions themselves. 

Transportation 

The problem of securing adequate transportation facilities will prob¬ 
ably not be serious in the eastern oil shale fields, but in the principal 
deposits of the Rocky Mountain regions present transportation facilities, 
could not adequately serve even a shale oil industry of moderate size. 
In this district most of the large oil shale deposits are many miles from 
railroads, and the present railroads are forced over excessive grades and 
roundabout paths by the mountains, with resultant high freight rates. 

Naturally, at first, the shales close to existing railroads will be devel¬ 
oped, but before the industry can expand to any great extent proper 
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and adequate transportation facilities roust be available not only lor 
incoroing supplies but also because the chief markets of the shale plants 
will be at a considerable distanee from the shale fields. 

Marketing Shale Oil Products 

The writer does not believe that shale oil products will ever be serimis 
competitors of petroleum products. Shale oil probably will slowly re¬ 
place petroleum as the petroleum supplies fail, and even under best con¬ 
ditions it will be many years before the shale oil industry begins to 
reach the site of the present petroleum industr)'. Therefore the market¬ 
ing machinery and practices of the i>etroleum industry will probably 
handle shale oil products when they begin to come into the markets of 
the country in considerable quantity. 

Advertising is likely to play no small part in developirtg market.' for 
shale oil products. Shale products will have an odor considerably <lif- 
ferent from petroleum derivatives, and this odor may be rrrorc disagree¬ 
able than that of petroleum. Shale prorlucts miry be more highly colored 
than similar products from petroleum; certainly they will be if exces¬ 
sively high refining losses are to be avoided. The importance of color 
of mineral oil products docs not come within the scope of thi.s impcr, but 
highly colored products may be produced that will ho e(|ually as satis¬ 
factory as lighter colored or white prorlucts. Before such colored and 
disagreeable smelling pnalucts can be marketed, however, it may bi' 
necessary to conduct an educational campaign through advertising to 
convince the comsumer that the products can be useil as satisfactorily 
as old type petroleum products. The writer believes that many reipiirc- 
ments as regards color and odor have been very much over-emiihaFi/,ed. 

Plant Location 

Several points with respei't to plant location must be studied by 
those contemplating oil shale operations. Is a suflicient supply of oil 
shale available and may it lx: mim'd under favorable conditions? dan 
the shale be readily transported to the plant site? Is the topography 
of the plant site suitable for arnuiging a logical and economical flow 
sheet for materials in process, and is, there room for future plant expan¬ 
sion? Can provision be made for ample dumping space for waste mate¬ 
rials, including spent shale, which will amount to nearly the volume of 
the raw shale put through the retorts? Is there adequate w.iter supply, 
and are plant wastes likely to be a nuisance to others located lower 
down on the drainage system? Can adequate provision be made to 
secure suitable living quarters and sanitation for the mine and plant 
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workers? These and other similar problems must be given careful con¬ 
sideration. 


Water Supply 

The problem of water supply is, in many places, likely to be the 
most serious of all these problems. This is not true of many places in 
the eastern states, but the situation may be serious in the West. In the 
western shale districts rainfall usually is sparse, and the water courses 
are few and widely scattered. Water may in many cases be obtained 
by drilling, and in other cases it is planned to divert water from the 
larger streams. However, irrigation is increasing in the West and the 
greater part of the water from many streams has been, or will be re¬ 
quired for such projects. In each case the problem requires careful con¬ 
sideration, since it seems that from 150 to 250 gallons of water will 
be required for each ton of shale handled. (This includes the operations 
of retorting and refining.) In addition, water may be required in min¬ 
ing, and large quantities must be supplied for domestic use of plant and 
mine labor. In many places the strictest economies in the use of water 
must be practiced. 

Importance of the Oil Shales 

The greatest economic importance of the oil shales of the United 
States lies in the fact, as so many writers have stated, that they con¬ 
stitute a rear line of economic defense in assuring the United States a 
home supply of mineral oils. The shales are here, mineral oil products 
can be made from them, and they, together with the other possible sub¬ 
stitutes for petroleum, furnish the comforting assurance that we may 
provide from domestic resources materials to fill the gap between our 
growing consumption and declining supplies of petroleum. 

To the regions in which the oil shale deposits occur, they assume 
economic importance in other respects. Mention has been made of the 
lalxir necessary to develop an oil shale industry. In most places this 
labor supply will have to be imported and settled in regions now sparsely 
inhabited. These regions will be more densely populated by the develop¬ 
ment of a shale oil industry, and the earnings of the employees will be 
spent in districts close to the shale fields, thus adding to the prosperity 
of those districts. The development of the industry will require large 
amounts of capital, and thus a shale oil industry will increase the wealth 
and the value of the taxable properties of the states in which it is 
locat^. Auxiliary industries must be developed, further increasing the 
wealth, prosperity and population of the shale districts. The develop- 
inent of transportation facilities in the shale fields, together with the oil 
shale industry making available a reasonably cheap and adequate supply 
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of fuel, and possibly fertilisers, should assist in developing new mining 
and agricultural activities in the regions near the shale fields. In regions 
close to the shale fields of the West, there are agricultural districts of 
great potentialities, the greatest hindrance towards the devclopnicut of 
which is lack of cheap fuel and present inude()uacy of transportation 
facilities. 

The petroleum industrj- is well established in thi.<! country; the sliale 
oil industry is only beginning. At present the petroleum iiidus'try offers 
a more attractive form of investment than docs the shale oil industry, 
if investment costs and cost of producing oil are considered in both cases. 
The petroleum industry, generally speaking, is ti sjtcctacular one; for¬ 
tunes are sometimes rapidly acquired and, in many cases, ns raitidly 
lost. There will be little of the specbicular in the slialc oil industry. 
Profits will probably be conservative, but once the industry is firmly 
founded and properly managed, they are likely to be steady atid assured. 

The production of oil by drillinK is not comparable to obt.aining oil 
by the distillation of oil shale. Drilling operations fre<iucntly involve 
the element of chance, but rewards are often sjicctacular. Oil shale 
operations can be planned many years in advance, and there is little 
in which the clement of chance can play a jiart. Shale dcjiosits can 
be sampled with relative ease and the probable amount of oil obtainable 
from them calculated almost as readily. The rate of depletion of the 
deposit can be pre-determined, something not always possible with 
petroleum. 

When petroleum is obtained by drilling, the nature of the product 
is what it happens to be. The nature of shale oil is largely governed 
by the conditions under which it was produced from the raw material. 
After the shale oil has been produced, its refining is likely to be more 
involved and complicated than the equivalent refining of petroleum. 

The writer believes that in the next several years the supply of 
petroleum may so decrease and the demand for it .“o increase that petro¬ 
leum substitutes will be necessary, particularly in regions remote from 
the seaboard. He has indicated the probability that shale oil ran well 
be of major assistance in supplying tlic.-e substitutes. No accurate |)re- 
diction can be made as to when shale oil production will become com¬ 
mercial and profitable, as the relationship between sujiply of and demand 
for petroleum will determine the time, and the status of the petroleum 
industry during the next few years can hardly be jircdicted. 

Undoubtedly, however, a shale oil industry will become firmly estab¬ 
lished in this country, and established on a sane basis. Limitations to 
its development have been mentioned, and other limitations are tlie 
actual amount of time required for experimental work, construction of 
plants, and the time required to secure capital. Many shale oil opera- 
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tor*, and others, evidently choose to ignore these economic and technical 
difficulties. Nothing can be gained by glossing over the difficulties, or 
by underestimating the resources that will be required in their solution. 
Most rapid progress can be made in the shale oil industry when its 
problems are thoroughly understood, and squarely faced. 

The development of the shale oil industry should be promoted legiti¬ 
mately and honestly. Facts and not unproven theories are needed. 
There is need for a greater co-operation by those attempting construc¬ 
tive development and among different investigators. Now is the time 
to make ready. Experimental and investigational work should be carried 
on with the fullest co-operation between government and private inves¬ 
tigators, and between different private investigators, so that when shale 
oil is needed it can be produced with the slightest amount of delay and 
expense. 

An idea prevails that the great oil companies of the country look 
with hostility on the possible development of oil shale, and that they 
are doing everything possible to hinder such development. There can 
be but little truth in such beliefs. The petroleum industry as a whole 
welcomes the development of shale oil. It realizes that shale oil will 
probably not be produced in competition with petroleum, but rather will 
gradually augment and replace our petroleum supplies. Probably the 
most constructive investigational work being done by private concerns 
in this country in connection with oil shales is being done by the large 
petroleum companies. Their attitude as to the future of oil shales is 
indicated by their acquisition of oil shale lands, particularly in the Rocky 
Mountain states. None are in better position to develop oil shales than 
are these same petroleum companies, and they appreciate that if they 
are to continue to have dependable supplies of oil they must be prepared 
to utilize oil shale. 

In this connection a statement of an official of one of our large oil 
companies is worth repenting: “The oil shale industry, the coal refining 
industry, the power-alcohol industry, with their potentialities and their 
limitations, deserve our close consideration. While they may superficially 
appear as our competitors, they are fundamentally our allies. When the 
time is ripe, 1 believe these supplemental sources of supply can be devel¬ 
oped by the petroleum industry more advantageously than by any other 
agency” 

Of the possible substitutes for petroleum, shale oil appears to be 
the most natural and logical. It would be a mistake to hail it as the 
sole successor, ns other substitutes will play tlieir part. The ultimate 
development in this country of a shale oil industry of great national 
importance seems assured, but its growth to such a position of impor- 
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futiiw will require many years, extremely large amounts of capital, and 
the best business and technical brains of the countiy. The oil shale 
industo' is not a business (or the man of small capital or tliose desiring 
quick returns on an investment. 
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AMERICAN EXPERIMENTAL OIL SHALE DISTILLATION 
PLANTS 

By W. A. Hamob 

The following Hat includes all installations of which the writer has 
knowledge, and which are or were actual unit-plants, larger than labora¬ 
tory size. This list has been made rather comprehensive, because of the 
historical value of the information, and it is not to be supposed that all 
of the plants mentioned are being actively developed towards large-scale 
operation. On account of prevailing conditions in the petroleum industry, 
some of these plants have been allowed to corrode away. Other ones in 
idleness possibly never had the assurance of sufficient financial support 
to make success possible. The processes are illustrative, however, of 
the trend of invention in this field, and their description should be of 
value for that reason alone. Undoubtedly, tl;ere are a number of other 
persons and companies that have small retorts or own “processes," but 
which are not mentioned because they have not attained the experimental 
or semi-commercial plant stage. 

The rapidity with which embryonic processes of this kind may change 
status renders impossible accuracy in addresses given. The list is in¬ 
tended rather to serve as a guide to the student of the subject who 
wislies to get a general acquaintance with the processes that have for 
any reason whatever been deemed worthy of trial on a larger-than- 
laboratory scale. 

A number of processes proposed primarily for the low-temperature 
distillation of pent, lignite, cannel and bituminous coals, and various 
other organic materials, are also claimed to be suitable for handling 
oil shale.""' •“* In fact, several of these processes, e.g., the Bussey 
process (U. S. Patents Nos. 1,191,869 and 1,191,870), the Del Monte or 
Chiswick retort (U. S. Patent No. 1,196,470), and the Greene-Laucks 
process, developed by the Denver Coal By-products Company, of Den¬ 
ver, Colo.,*"' actually have been applied to the destructive distil¬ 
lation of oil shale. Considerable technical progress has been made through 
scientific research in the field of low-temperature coal carbonization, 
and a number of the reports of this experimental work should be of 
suggestive aid in the scientific study of the pyrolysis of kerogen. 

ifiO 
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Some of the organieations luted probably will maintain that their 
plante are no longer experimental, but this term is used because of the 
present status of the technology of oil shale in the United States. No 
attempt is made to distinguish between unit-jihints erected for techno- 
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ohcnucal researcli purposes and unit-plants i)ut up for stock sales or 
licensing demonstrations. It must be borne in mind lliiit the prialuction 
of several hundred barrels of crude oil docs not mean that a plant is 
a commercial success. 


Name and Location of 

Address of Experimental 
Company Plant 

Anderson Shale Denver, Colo. 
Oil Company, 

160 South 
11 roadway, 

Denver. Colo. 


Name of Retort 

or Retorting DeMTiplion of Process 

Process of Retorting 

Anderson dec- The Andeivon electric retort con- 
trie. Mst.s of a steel hearth, 16 ft. long, 

2 ft. wide, and 2H ft high, which 
1-* horizontally and covered by 
an iron cap m which arc baffle 
plalex to separate the va|K>r 
i haiolMT into five com]Mirtinents, 
from each of which the vapors 
are Icfl otT through i>i|M's tfi sepa¬ 
rate condcni«*re The hearth is 
heated from IkjIow in five w*g- 
nu.n!^ by elwtric resister elc- 
rntnts, HO that the ternperiitiire of 
each fx'gnient. can lx* regtilaU'd 
separately (.365® F. m the first 
zone; 1X50® F. in the last). Elec¬ 
tricity for heating the retort is 
generated by an internal combus¬ 
tion engine in which the fixed 
gases cvolvfal in the r«‘tr>rt are 
used as fuel. Shale which has 
lM“en rnished to jiass a 20’rne8h 
wreen is fed continuously into the 
retort through a hopper at one 
end and moved along the hearth 
by mechanically operated rakes. 
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Name and Location of Name of Retort 

Addreaa of Experimental or Retorting Description of Process 

Company Plant Process of Retorting 


bonder, L. A., Brooklyn, N. Y. G. A. Bronder In a hopper, on the top of the re- 
Brooklyn, (U. 8. Patent tort, coarsely broken oil-shale is 

"■ *• No. 1,361,005). preheated with the waste gases of 

combustion, a fan forcing them 
^rough the shale. After preheat¬ 
ing, the oil shale is dropped into 
the main body of the retort, 
where it is heated to the tempera¬ 
ture required for destructive dis¬ 
tillation. The retort, which holds 
1000 lbs. of oil shale, consists of a 
cylindrical vertical vessel with a 
heating box, filled with tubes of 
flues attached to it. There is an 
open circulating space at the bot¬ 
tom and another, interrupted by 
a wall, on the top. The entire 
charge of oil shale rests on a 
grate, and an exhausting fan 
sucks the air and vapors from the 
top of the shale, drives them 
along the outside of the flues 
downward, where they become 
heated, and through the shale up¬ 
ward. 


Catlin Shale Three m i I e s R. M. Gatlin. 
Products Com- south of Elko, 
pany, Elko, Nev. The re- 


Nev. 


fining plant is 
still in the 
constructional 
stage. 


It is reported that the Catlin re¬ 
tort is designed to produce crude 
oil containing the maximum 
amount of paraffin from Elko oil 
shale. In one design, eight verti¬ 
cal retorts, 54 in. in diameter and 
16 ft. in height, were arranged 
around a common center and 
heated by gas manufactured from 
spent or raw shale in a producer. 
It is claimed that the retort tail¬ 
ings contain sufficient carbon and 
hydrocarbon material to provide 
all the gas required during de¬ 
structive distillation of the oil 
shale. For a descriptive account 
of the Catlin plant, see Shale 
Rev., i (1920), Nos. 8, 6, 25 and 


This company is without doubt 
the most advanced in its technol¬ 
ogy in the United States, and not 
only built and discarded several 
retorts prior to the one described 
above, but is reported to have 
constructed a still more satisfac¬ 
tory retort, capable of a daily 
through-put of 100 tons of shale, 
detailed description of which is 
not available. 
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Name and tocatioo of Name of Retort 

Addreaa of Experimental or Retorting Deaeriptiuu of Pro<H« 

Company Plant Proceaa of Retorting 

Continental Oil Near Rifle and Cc^orado con- Tire Colorado coutinuoua retort 
Sliale Mining Rio Blancbo tinuotia, de- (oui'acity, 2i to tU tona jicr 14 

and Refining P. 0., Rio aigned by hours) consiala of a vertical caat- 

Company. 421 Blancho Co., Hartley and iron ehamlior, 2 ft. in diameter 

Cooper Build- Colo. Dormann, 722 and 22 ft. high, act in a brick lur¬ 
ing, Denver, Colorado nace. The oil ahale, cniahed to 

Colo. (Ot|^- Bldg., Denver, Vj-iii, aiae, is fed from a hopper 

aation of E. L. Colo, into the retort at the top and is 

Kruahnie). lowered by a helical conveyor, 

which n>gulatee the ameil with 
which it pasaea through the dis¬ 
tillation tone (tcmia'ratiire, 
1000“ P.). The vapors are with¬ 
drawn from the retort through a 
number of piiies at dilTm'iit ele¬ 
vations and carried through targe 
air- and water-cooled condensers. 
Uil and the iincondenaible gaaui 
are burned to supply heat fur the 
retorting. The six-nt shale is re¬ 
moved by a mechanical device, 
through a wapT-aenl at (be Ixit 
torn of the retort. 

Day, David T., Schuman Cut, David T. Day The original plant at Schuman Cut 

715 I9th St., near Santa (U. S. Patent was operatM aa follows: The oil 

N. W., Wa.ah- Maria, Cal, No. I.244S40; shale, crushed to egg-site, went 

ington, D. C. sec also No. mer a belt conveyor with aiilo- 

I. 280,178). matic feed to a hopper which 
supplied a screw-conveyor, 20 ft. 
in length, endow'd in a east-iron 
tube, 16 in. in diameter. Krom 
this tube it dropped into a sec¬ 
ond, and then a third, each of 
the three tulies being heated in a 
furnace by waste gases from the 
retorting, which were burned in 
a Dutch oven along the lowest of 
thesi' horizontal retorts. A rather 
unsatisfactory valve let out the 
spent oil sliale without wasting 
much of the gas or vaiairs. This 
plant was operated for about one 
month in 1924 after Day bad 
made some alterations in it, but 
is niiw closed. 

Another retort on the same prop¬ 
erty, a modified gas proilucer that 
held about 10 tons, was run once 
and shut down because of clinker 
troubles. A third retort, which 
will be continuous and of SO tona 
capacity, is now in course of erec-, 
tion; it is said to resemble the 
Catlin type. 




Fig. 26.—Colorado continuous retort. 
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Kune Aod Locftticm of Name of Retort 
Address of Experimental or Retorting 

Company Plant Proc^ 

Distillation Near Casmalia, S. H. Corfield. 
Products Com* Cal. 
pany, 909 Mo- 
nadnock Bldg., 

San Francisco, 

Cal 


De»cri|»(ioD of Proceas 
of Retorting 

The Corfield tapored-sidc retort 
uses the dowu*dmft burning proo- 
eas. In the design of plant in 
oi)eratiou 24 ono-ton reiorlj< are 
revolve<l on a timitable, one com* 
plcte revolution of which in two 
hours is (he time nc<‘dc<l to burn 
the charge of one retort When a 
retort has completed Ua cycle, it 
is inverted, duinpetl clean, re¬ 
verted, filleil, hghtt^l. nml oper¬ 
ated n» licfonv Kach retort is 
connected to a suction pii>»» iin- 
dcT control and the whole appa¬ 
ratus revfdves around a lance injc- 
tion pipe. 


Fuel Products New York, N.Y. Whitaker-Prii-This process was developed nri- 
Corporation, chard. manly for wood distillation; but 

110 W. 40th it has been proixisial for use m 

St., New York, the pyrolysis of kerogenous shales 

N. Y. and has been employed exjieri- 

rneutiilly for tli.il pur}»osc (wh! 
Pritchard, Chem. Met. Kng., 23 
(1920), 664). The uncondensiblc 
vapors from retorting are re- 
tiinied to (he retort ineehanically 
and passe<l through the distilling 
nia.ss In this way it is claimed 
that the heat units are distributed 
through (he mass and vapors 
formed .arc carried out as rapiilly 
as de.«ired. 


General Educ- Clay City, Ky. 
tion Company. 

Colorado 
Springs, Colo. 


.1 H. Scott (U. The Scott retort is of th<* vertical 
S. Patents Nos. type, jirovidi^d with eifh(*r ron- 
l, 1 1 5, 4 5 3. linuous or iii(<’rniilt<*n( fend. The 
1.116,454. and ml shale is prcheate<l iK'fore en- 
1,198.069). trnng the retort, and this pre¬ 

heating is said to l>c the main 
i>afente<l feature. It is reported 
fiy the Detrr>it Testing Laboni- 
lory, (he engineers for the own¬ 
ers, that a temperature not ex¬ 
ceeding 900* F. is required, that 
.•iUIK-Theated steam will bo used in 
practice, and that the retort can 
l>e fired with excess gas from the 
operation. A 60-t<in unit, con¬ 
sisting of eight retorts, wa* to be 
installed at Clay City, Ky., but 
has never operated. 



Fig. 27.—Scott retort. 
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Nsme Knd Location of 

Addraai of ^cperimcntal 
Company Plant 

Hartman Syndi- A^Iand, 
cate Co., Aah- Oregon, 
land, Oregon. 


Name of lUtort 

or Retorting Deaeription of I*roct>* 

Proceas of Retorting 

Hartman Ro- Vertical retort of roiiiplex type 
tary Continu- consisting of a aerie* of twelve 
ous Retort. Iionzontaj heated decka with 
moving nierhaniam in the shale 
space to spread shale on each 
deck and drop it to a lower dwk. 
Steam la injecletl into lower 
(leek.«. Retort i.s heated exter¬ 
nally. (S<>e Cheiii. Met. Kng. of 
June, 1025, for comment* on Uiia 
process.) 


fndiistrial Proo- West first Avc, G, Mel). Johns. Tlic Johns retort (capacity, 10 to 
caa Engineer- and Santa Fe 
ing Company, Drive, Denver, 

Inc., Suite 508- Colo. 

511. Rialto 
Theater Build¬ 
ing, St. Louis, 

Mo. 


12 Iona per 21 hours) conaiala of 
an inclined hearth or door, aliotit 
3 ft. wide and 30 ft long, con¬ 
structed of cartionmduni tile. 
Ten in. above this the top in 
made by support iii^ sheet iron 
on angle irons, which, in turn, 
rest on the brick walls of the 
retort chanilx'r. The top in 
sealed with a sand-fill and the 
products of deatruclive distilla¬ 
tion are removed by conduits in 
the top. Oil shale, which has 
been pulvcrisat so that 50 per 
cent, of it passi’s a 100-moah 
screen, is fed in the iiiiiicr end of 
the retort and is carrii-d acroas 
the hearth by a siTaper system. 
1'he silent aliale is discharged at 
the lower end of the retort 
through a water-seal 


Jemson. J. B.. Salt I,ak« City, Jenson. 
823 McIntyre Utah. 

Bldg., Salt 
Lake City, 

Utah. 


'I'hc "JeiiMin stage eduction proc¬ 
ess" uses a retort which is made 
up of three special cast-iron tubes, 
placed jiorixontally one above the 
other and communicating at 
alternate ends. Oil shale crushed 
to V4-in. size is fed into the 
upper tube and is conducted 
through the three conwcutively 
by screw conveyors. The S|)cnt 
sii lie is n-niovea liy a screw con¬ 
veyor through a water-seal. Each 
liiixt is provided with a separate 
take-off for the vapors and these 
are condensed separately. Heat 
i* applied t« the lowest tube and 
travels beneath the other two. 




Ifig 
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Name apd Location of Name of Retort 

Addras of Experimental or Retorting Deacrintion of Proceaa 

Company Plant Proceaa of Retorting 


Monarch Shale On Conn Creek, The J. H. Ginet The Ginet retort ia a cylinder of 
Oil Company, thir^n nmea ehale eduction %th in. cast iron, 3 ft. m diam- 


723 8 y m e a north of De- 
Bldg., Denver, Beque, Colo. 
Colo. 


process, con¬ 
trolled by The 
Ginet Shale 
Eduction 
Process, Inc., 
Temple Court 
Bldg., Denver, 
Colo. (U. 8. 
Patent No 
1,371,160). 


eter and 25 ft in length, set hori- 
sontally in a brirk oven. Oil 
shale crushed to H in. or finer is 
fetl in at the fora'ard end and ad¬ 
vanced through the retort to the 
discharge end by means of 2t in¬ 
ternal shovels mounted on an 
8-in. iron-pipe shaft running 
through the center. Tlie prod¬ 
ucts of retorting are removed 
through a series of 39 outlets in 
the top of the retort, and heat¬ 
ing is effected bv oil-buniers. A 
large bustle pipe collects the gases 
and vapors from the retort out¬ 
lets and conducts them to the 
condensers. 


Mt. Logan Oil-Mt. Logan, Simplex. 
Shale Mining north of De¬ 
an d Refining Beque, Colo. 

Company, De- 
Beque, Colo. 


For a de.scriplive account of the 
Ginet process, see Shale Rev., 
.lime, mil, 3 and 10; and Mt. 
Stales Min, Age. May. 19!t, 15. 

The retort (an 8-ton unit) con¬ 
sists of a slightly inclined flat 
hearth, about 30 ft. long and 3 
ft wide, made in segments of east 
iron The air-tight n-tort cham¬ 
ber is about 3 in high and the 
lid is penetrateil by five large 
take-off pipes, to remove the va- 
p<ini. Finely crushed oil shale is 
led into the upper end of the re¬ 
tort by a screw convevor and is 
moved over the heati'd hearth in 
a thin layer by the aid of fifteen 
geareil agitating arms or rabbles 
attached to a verlieal spindle ro¬ 
tated outside of the retort. The 
sjient shale is removed from the 
lower end of the retort through 
a seal. 



Fig. 29.—Jenson eduction plant. Flow-sheet of experimental plant, showing cylinders 
and condensers parallel-connected, in operation at Salt Lake City, Utah. 



Fig. 30.—Sectional outline of the Ginct retort. The shale chamber is 25 feet long 
and 3 feet in diameter and has a capacity of 2% to 3 tons of shale per hour, 
depending upon the mesh and character of shale treated. Typical shovels, 
located internally and provided with adjustable for effecting agitation, 

are ^own at A and A^, 
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Name and Location of Name of Retort 

Addreea of Experimental or Retorting Description of Process 

Company Plant Process of Retorting 

National 0 i ! York. Pa,; and Ryan (U. S. In this process, finely divided oil 
Machinery Bush Terminal Patent No. shale is heated with heavy oil in 

Corporation, Bldg.. Brook- 1,327,672). On a retort, the mixture being agi- 

1270 Broad- lyn, N, Y, this process, tali'll. Some light oil is volatil- 

way, New sec Hoskin, ized tluring the heiiting and the 

York, N. Y. Proc. Colo. Sci. vapors are led off and condensed. 

Soc., 11 (1921), The nunaming jiroducts of the 

320. ihgestioi), while still hoat^nl, are 

drawn nfl into a reljitively lanto 
bath of light oil in which a riMiig 
current i.s innintaini’d and liquid 
IS withdrawn from the bath near 
its upper surface. Insoluble non- 
bituminous constituents are with- 
dnwn from the bottom of the 
bath and lieated to volatilire and 
recover the light oils with which 
they are imnr<*gnat(Hl The liquid 
withdrawn tnim the bath is frac¬ 
tionally distilled 


National Re- Buffalo, N. Y. 
torting and 
Refining 
Corporation, 42 
Root Bldg., 

Buffalo. N. Y. 


National rotary The National rotary n'turt is com- 
of J. B. New- posed of an upright cyhn<lrical 
bery. .-IwH inclosing a circular cu.^m' re¬ 

volving oil roller Itt'aniigs and 
surrounding ten hollow circular 
t-lielves, the interior part of which 
IS subjected to the ln‘:it produced 
in the firebox bmieafh tin* ret<»rt 
'Ihe retort is suniiouiitcd bv a 
hopper with positi\e feed which 
Will supply shale to the n^tort 
without allowing the gases t<i 
escape. On each slu’lf. altuched 
to the inner walls of the revolv¬ 
ing ca.se, are twenty-four rotors 
which push and agitate the shale 
around on the shelves, making a 
eompleie revolution nefore the 
hliale falls through a slot or hole 
to the next shelf. All shelves 
contain one slot or hole each, 
staggered, so that the shah* 
makes a complete revolution lie- 
fore dropping to the next shelf. 



Fig. 31.—Chew retort. 
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Nixne wd Location of 

A6Arm of Experimental 
Company Plant 

National Shale Denver, Colo. 
Oil Company, 

I8th and Blake 
Sto., Denver, 

Colo: 


Name of Retort 

or Retorting Dt'i»cription of Proooaa 

Proceaa of Retorting 

Chew. Thib vertical retort comsista of an 

outor fihix't-stecl cylinder, about 
12 ft high and 3 ft. in diameter, 
drawn to a flat funnel Nham at 
tlie Uittum and wt m a bridk 
fireplace. Inaido thia shell ia aui- 
pended a B^^eciaily r^iaiioti metal 
drum, about 2^-3 ft in diameter 
and 15 in. shorter than the shell. 
The inner drum is soak'd at the 
bottom, except for an exit tube 
for the products of diatilhition. 
Oil shale crushed to about %-in. 
size ftnl from a hopjwr at the 
lop ami paa.'W'a down through the 
space between the inner drum 
and the outer shell and droiw on 
file Moping hearth formed by the 
bottom o{ the outer shell. Heal 
from the bunmig six'nt shale 
paw.^ up muli'r tlie h<‘arth and 
then up along the outside of the 
shell, heating the oil shale inaido. 


N-T-U Com- Stokes ranch, 
pany, Santa near Schuman 
Maria, Cal.. Cut, Cal. 
and Gotham 
National Bank 
Bldg., New 
York, N. Y, 


Dunda.^i and The proe«*ss in use is a down-<iraft 
Howes (U. 8. proiiucrr The n tort, which in 
Patent No. 24 ft. high and II ft m diameter, 
1.469,628). has a G-m. hriek lining and ia 
fitted at the top with a charging 
door. The whole bottom moves 
lafi'rally m or out of i>osition for 
diseharging; it w simidy an in¬ 
closed grate with a suction noaile 
coming out of the side of it which 
fitH into n lO-in piiM> going to 
thi' condenser, tlien into a gas 
exhauster. Aft^ r chanting the re¬ 
tort. the giiH exhauster is started, 
a fire is nuule on the top, imd 
the door is closed. Air and non- 
con(h n‘'ible gas art* mixed and 
admitk'd in the ton, and 24 to 36 
hours are requirca to bum the 
charge. 


Two chargea a week are now being 
rctorte<l in a 40-ton plant, which 
is intended to bo the first unit of 
a l,0Q0-ton insiallatioD. 
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Name and Location of Name of Retort 
Addreas of Experimental or Retorting 

Company Plant Process 


Description of Procen 
of Retorting 


Porter Process Power-house, J. S. Porter. 
Company, 409 Colorado 
Symes Bldg., School of 
Denver, Colo. Mines, Golden, 

Colo. A smaller 
plant is in¬ 
stalled in the 
laboratory of 
the company, 
in Covington, 

Ky. 


The Porter SO-ton retort is of the 
oval-vertical type and is 1 ft. m 
diameter and 15 ft. in height 
Oil shale, in 1-in. pieces, is moved 
through It by gravity and agita¬ 
tion, and steam is used to pro¬ 
duce ammonia in the lower part 
of the retort. Water-gas maih- 
from spent shale is used as fuel 
and is burned at the bottom uf 
the retort. The retort is divided 
into four dilTcrent heat zones, m 
each of which there is a stirring 
device. In the two upper zonc.i 
the heat is not allowed to exceed 
700° F., while in the two lower 
sections the temperature is in¬ 
creased to 1000-1200° F. 


Rocky Moim- In K y u n e Debrey. 
tain Refining canon, east of 
Company, Col- Colton, Utah, 
ton, Utah. 


The Debrey retort consists of a 
vertical iron cylinder, about 12 
ft. in height, in which there i.s 
an inner core for the injection of 
steam. The retort is heated by 
burning oil shale in two small 
furnaces on the sides of it. Oil 
shale is fed in at the top and 
spent shale is removed directly 
through a wuter-.seal at the bot¬ 
tom. 



Fig. 32.—Forty-ton retorting plant of the N-T-U Company, showing trestle and 
track from quarry. 
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Nftme and Location of Kame of Retort 
Address of ExperimenUl or Retorting 

Company Plant Process 

Smailhom Oil Near Dillon, J. H. Galloupc 
and Shale Mont. (U. S Patent 

Refining Com- No. 1.365.822) 

pany, Dillon, On this n*tort. 

Slont. Shale Rev., 

e (1920), Niw. 
8, 9. 


Southern Pa- Klko, Nov. Pumphorston. 
nlic Railroad 
Company. 


Description of Process 
of Retorting 

The n tort. which is made of cast 
iron and is alnait 20 ft high, con- 
M^is of two mam parts, vis., an 
outer stttioimry shell, and an 
inner con' constructed to n'volve 
and C5irr\' the oil shale ilown 
through the n'tort. The outer 
shell is cast in segim nts 1 ft high, 
having on their inner sides a 
series of staggensl slu'Ives pn)- 
p'cting about 4 in into the cen¬ 
ter. The iniiiT core consists ot a 
segmented, hollow cylinder with 
st.iggereil fins proiecling alnjut 4 
m on the out«idi' When the re¬ 
tort is in opemtion. tlie core is 
suspended oil bail U'anngs and 
revobtd so that the finely 
eruslied sliale. which is f«d eon- 
tiiiuoiidy lit the top. is scmi^'d 
from lach .dielf to the one b<*- 
low by the fins of the core 

'1 lie retort was de.signed after the 
type usi‘d Bucd'ssfnllv by the 
Pumpherston and Oakbatik eoni- 
panies in Scotland (Knglish l*at- 
eiit 7113 of 1S95), and descnlK'd 
in detail in Ihicon and llaiiior’s 
“Aineneaii Pelrohurn ImJuMry," 
i*, 819-22. 


The reliirt at Klko was about 30 
ft in height, with a •Imnieter of 
2 ft at the lop ainl 3 ft. at the 
liottorn; the UT»per 10 ft. was of 
enst-iron and the lower 20 ft of 
tireiirick. It was used for only a 
>hort tune, and has Iw'en dii»- 
nianlled. 
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Name and 
Address of 
Company 

gtalmann, Otto 
B., 310 Ness 
Bldg., Salt 
Lake City, 
Utah. 


Location of Name of Retort 

Experimental or Retorting Description of Process 

Plant Process of Retorting 


University ol 8 t a 1 m a n n- 
Utah, Salt Wells. On this 
Lake City, retort, see 
Utah. Hoskim Froo. 

Colo. Sci. Soc., 
11 (1021), 316. 


The Stalmann retort M of the \a- 
tical type, and is IH ft. in diam¬ 
eter at the top, 2% ft. in diam¬ 
eter at the bottom, and 18 ft. in 
heisdit. It is charged with oil 
shale broken to pass a 6-in. screen 
and the column of shale is kept 
in motion by means of a turn¬ 
table which acta as a discharger 
at the bottom of the retort. Qas 
produced during retorting is used 
as fuel. As in the case of other 
retorts, the temperature in retort¬ 
ing varies with the character of 
the oil-shale. It is usually be¬ 
tween 600° and 850° F. at the 
bottom. 


Troy-American Wheeler Gulch, Wingctt. 
Petroleum Cor- near DeBcque, 
poration, 1214 Colo. 

First National 
Bank Bldg., 

Denver, Colo. 


This vertical retort is 35 ft. in 
height and 24 ft. in circumfer¬ 
ence; it is provided with auto¬ 
matic feed and discharge, and 
IW-mesh oil shale is moved 
through it by a screw propeller 
and a rake system. Crude shale 
oil and fixed gas from retorting 
are used for fuel, and the tem¬ 
perature is maintained at about 
680° F. 


Trunible Oil Alhambra, Tnimblc 0 i 1 Old type vertical retort with no 
Shale Cycle Calif. Shale Cycle internal device or moving parts. 

Co., Alhambra, Distillation Shale in the retort is heated by 

Calif. Plant the vapors from an oil-cracking 

still, heating being assisted by in¬ 
jection of superheated steam. Va¬ 
pors from retort pass to partial 
condenser, where heavy oil is con¬ 
densed and run to cracking still. 
A second condenser coots vapots 
to give a li^t condefasate which 
after re-distilling is said to be 
ready for marketing. 

Spent shale is claimed to be used 
in a gas producer and resulting 
hot gases used to preheat shale to 
400° F. before it enters distilla¬ 
tion retort. 




Fig. 34.—View of the Wallace plant at Rosevale, N. B., Canada. 
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Name and Location of Name of Retort 

Addreaa of Experimental or Retorting Description of Process 

Company Plant Process of Retorting 


Wallace Coke, 
Oil and By- 
Prodticts Com¬ 
pany, 412 Mis¬ 
souri A V c ., 
East Bt. Louis, 
111 . 


On W h i t e G, W. Wallace The retort on the property of the 
River, near (U. S. PatenU Ute Oil Company (of 714 Wam- 
Watson, Utah; Nos. 1,283,000, wright Bldg., St. Louis, Mo ) ten 
another at 1, 2 8 3, 0 0 1, miles north of Watson, Utah, con- 

Uosevalc, Al- 1, 3 5 8 , 6 6 2, sists of an outer ca.st-iron chain- 
bert Co, N. B., 1,358,063, and her, about 14 ft. in length ami 
( aiiada. 1,358,664). 15 in. jn diameter, into the een- 

rhe plant of ter of which is imsertod from tie; 
the Ute Oil bottom a perforated tube Id. 
Companyis withdrawing the vapors. The re- 
“ ® tort is set vertically in a brick 

11 w • which the perma- 

itu.s.sell Engl- nent gases from retorting are 
neenng Cora- f„rced for fuel, 
puny, of St. 

Kouih, Mo. Wallace retort at Rosevato, 

N. B., is 11 ft. high over all, in- 
fliidui}; bottom and top nioiith- 
pioce.s, and takes a charge of oil 
^hale 8 ft 6 in high. The crovs- 
'^f'ction of the retort at the eon- 


trr measures 14 in. by 30 in. the 
full taper in II ft. being 4 in The 
•area of the working surface i.*» 
03 24 sq ft and it i.s said that in 
excess of 5 lb. of oil shale may be 
ri'tortod per sq. ft. hour at a 
temperature of IKK)® F. All the 
products of distillation are with¬ 
drawn inwardly into a central cf)l- 
k'ction chamber, from which they 
immediately escape. It is stated 
that the temperature of forma¬ 
tion is probably the highe.st tem- 
p(‘ruturc to which any of the oil 
vapors are subjected at any stage 
of the process of retorting. 


Western Shale Near Watson, J. H. Galloupe See descriptive note given supra, 
Oil Company, Utah. (U. S. Patent under Snmllhorn Oil and Shale 

Grand June- No. 1,365,822). Refining Company, 

tion, Colo. Four 10 -ton 

retorts have 
been com¬ 
pleted nine 
miles from 
Dragon Sta¬ 
tion, near Wat¬ 
son, Utah. A 
retort is being 
erected in the 
Willow Creek 
district, about 
forty miles 
west of Wat¬ 
son. 
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35.—Plant of tlie Ulo Oil Cornp’inv. nr.ar Wnt»oTi, ftfah. •hnwintt tW" in-M-f 
of oiithtc'on Wallupo rctoitn; ilii.- plant to ln\i .i ilnonuljpnl of 3tKI ton-* 
per day. 

Several other proee.'tses, tieviseU uiiii'C the neeiif nw.ikeniiiK to the 
future eommercial possibilities of oil siinle, litive nttniiicd the experi¬ 
mental-plant stage, but opertitions therewith litive lieen iliseontinueij. 
For example, a plant designed by the hile Arthur L. I’etir-e, and eapable 
Ilf retorting some 20 tons of oil shale per day, was ereeled at ('resson, I’a. 
This trial of the '‘Fetirse process” was said to have been sueeessful, but 
at present the work is not in progress. 'J’hen, too, the UainlMiw Petrideuin 
Products Company, of Salt l.ake City, I’tah, put up a unit plant to 
demonstrate the process of E. T. Erickson (P. S. Patent No. 1,281,320), 
which has been closed for some time on account of prevailing economic 
conditions. 

It cannot be predicted, of course, just which, if any, of the princsses 
listed supra will endure and assume future industrial importance. How- 
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ever, there is no doubt that, once begun soundly, the shale-oH industry 
will be in the control of substantial and large organizations that are 
provided with strong technical staffs. As has been the case in' Scotland, 
the companies of small proportions, unable through lack of capital to 
conduct adequate research and development and to expand to the size 
essential for profitable operation, eventually will dissolve. 



CHAPTER 11 



ABSTRACTS OF SHALE OIL ART1CI>ES 
By 

Ernest E. Lydeb (-1920) 

Ralph T. Goodwin (1921) 

Ralph H. McKee (1922-) 


1 — DIETRICH, P. F. Descriplions of 
the FVench Sh&ie Deposits. Purls, 
1786-1799. 

2 - GILLET-LAUMONT. Upon the Bitu¬ 

minous Schists and Sandstones cited 
in the Memoir of I.«schGvm. J. dea 
Mines, SS, 46-S2 (1813). 

8-PAYEN, ANSELME. Note sur les 
Schistcs Bituminciix ct le Liitnite 
d’Ardes. Ann. Chem. Phys., tod ser., 
«9, 336 (1825). 

Shale, carbonised and reduced to powder, 
becomes intense black. Carbon contains 
some ferrous sulfide. Shale contains lig¬ 
nite which gives carbon mixed with 
bright particles. Fragments of lignite ex¬ 
tracted from shales arc hard, lined, and 
Battened from weight which they have 
supported. 

4 — ANDERSON, G. Description of Bitu¬ 
minous Rocks which occur in Ross- 
shire in the Neighborhood of Inver¬ 
ness. E^nburgh J. Sci., 4, 93-95 
(1826). 

Brief note only. 

6—LAURENT, A. Sur lee Schistes Bitu- 
mineux et sur les ParafBns. Ann. 
CSiim. Phys., tod ser., 61 ), 392-398 
(1833). 

0-LAURENT, A. De I’Huile des Schis¬ 
tes Bitumineux d'Autun et de Quel- 
ques Prodits Qu’on en Obtient. 
Acad, des Sci., BuU. No. 24 (1837). 
Dutillation of these shales produces an 
oil tested as follows: boiling between 
80* and 86* C, purified with sulfuric 


acid and caustic gave a prcKliiet witli 
properties of a naphtha. Boiling between 
120* and 122', about same as almve. 
Bolling at 169°, much (he same, soluble 
in alcohol and ether, carbon 85.6%, 
hydrogen 14.4%. Boiled with nitrie acid 
the 80°-85° fraction bicaiiie soluble in 
11,0, alcohol, and ether and concen¬ 
trated acid formed jmaliicl soluble in 
alkalies. 

7-SELLIGUE. M. Eniploi de I'ntiile 
Extraitc des Schistes Bitumineux 
pour la Fabrication dii flas d'Fx-jai- 
rage. Compt. Rend,4,999-970 (1837). 
Analysis of shale oil gases from the de- 
stnictivc distillation of shale oil. 


Carbonic Acid. 20% 

Oxygen and Nitrogen. .Trace 

Etliylenes. 2530 

Methane . 6980 

Hydrogen. 3 05 

Carbon Monoxide. 6.65 


8— BERTHIER, 1’. Analyses of some 
French Bitmiimous Minerals. Ann 
Des Mines,3id ser.,/.1,905-16 (1838). 

9— I.EFEBURE. The Bitumen Mines 
of Bastennes and Onu)acq (Landes). 
Ann. des Mines, 3rd ser., 1.4, 686-94 
(1838). 

j()_BERTHIF:R, P Analyse des Schis¬ 
tes Bitumineux d’Autun. Ann. des 
Mines, 3rd ser., /■), 616-618 (1839). 
Shales are leaflike. Have grainy fnm- 
turc, grayish tint. On distillation give 
a great deal of water. Oil quite thick 
and color dark brown. First oils very 
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fluid and can be used for gaa making. 
Keaidue is black eartb-Iike material and 
could be used to decoloriae Byrups. 
Shales bum with smoky flame and give 
strong odor of bitumen. Are not very 
combustible. Are not attacked by alco¬ 
hol or ether. Caustic takes out only 
small quantities of alumina and silica. 
Strong sulfuric does not attack bitumen. 

11—SELLIGUE, M. Precede pour la 
fabrication d’un gas d’cclairage au 
moyen dee huiles {irovenant de la 
destination des certains schistes bitu- 
mineux. Compt. Rend., 10, 861-5 
(1840). 


12- ELSNER, L. Upon the Composi¬ 
tion of Shale Oil. Verb. Ver. Beford. 
Bewerbfl. Preuss., i4, 195 and 1918 
(1845). 

13- DELAHAYE, N. B. Sur Ics Schistes 
de Muse. Bull. Geol. Soc., France, 
2nd ser., B, 304-308 (1848) 

Discusses nature of the shales. 

14- ST. EVRE EDOUARD. Note sur 
Divers Hydrocarbons Provenant de 
I’Huile de Schiste. Compt. Rend., 
to. 339 (1849). 

Fractionation products of distillation of 
oil are treated with sulfuric acid, puri¬ 
fied by repeated distillations with fused 
potash and anhydrous phosphoric acid. 
Author claims to have isolated hydro¬ 
carbons represented by formulas; 

CnH. boiling at 27S'‘-280° 

C«Hm “ “ 255 -260 

Cntt, “ " 215 -220 

“ “ 132-135 

16 —BOURCiOT. Note sur le Goisement 
des Schistes Bituinincux a Impres¬ 
sions de Vcgelaiix di' Itlenat. Sur 
le Chaleur Presumable d’un Dyke 
Basaltiquc, non Venn au Jour au 
Point ou une parlie de cos Schistes 
a 6t6 transform6e en Tripoli par la 
Chaleur Soutermine; Considerations 
Generales sur ce Siijet. Soc. Geol. 
France, Bull., S, 39-44 (1850). 

16 —^DELAHAYE, N. B, Facts and 
Observations connected with the 
History of Bituminous Shales. Rev. 
Sci. Ind., S8, 1-17, 49-63, 97-100, 161- 
74, 225-32, 321-9, 337-62, 440-47 
(18501. 


17-^NON. TTie TorbanhiU Mineral 
Case. The Chemist 1, 43-49 (isssi 
Summary of chemical evidence pr«»^d 
in case of Elisabeth H. Gillespie agai^ 
James Russell and Son. 

0^) Chemist l, 125.128 

Discussion of the Torbanhiil Mineral 
Case, giving opinion of German scien¬ 
tists. 


19-HER^ATH T. J. The Torban- 
M Mineral Case. The Chemist t 
2207-208 (1854). 

J'.«“®>',.d>scua«ing legislation on Torban- 
hili Mineral, giving analysis of mineral 
and opinions as to its character and 
composition. 


21 WILLIAMS, C. G. On the pres- 
ence of Pyridine in Naphtha among 
the VolatiJe bases in Naphtha from 
the Bituminous Shale of Dorsetshire. 
Phil. Mag.^ 4th ser., S, 209-212 
(1854). 

Describes chemical work on pyridine in 
naphtha of shale oil of Scotland. 

22"'~WILLIAMS, C. G. On the Volatile 
Bases Produced by Destructive Dis¬ 
tillation of the Bituminous Shale of 
Dorsetshire. J. Oiein. Soc., 7, 97- 
107 (1854). 

Gives analysis of shale oil. Different 
organic bases found in shale oils men¬ 
tioned and methods of identifying same. 

23 —TRAILL, T, S. On TorbanhiU Min¬ 
eral. Roy. Soc. Kdinburgh, $J, 7-13 
(1857). 

TorbanhiU mineral, called by author 
bitumcnite, was examined and yielded 
paraffin, petroleum, and gas. Color black¬ 
ish brown. Structure massive. Princi¬ 
pal fracture flat, conchoidal, inclining to 
splintery; cross fracture uneven and 
slatey. Examined by strong li^t edges 
are translucent reddLsh-brown. Streak 
pale ochre-yellow hue. Sp. Gr. 1.284 
Inflammable; does not melt. Volatile 
84.1%, solid residue Occurs in 

beds 16 to 24 inches thick. 


24 —WILLIAMS, C. G. On Some ol 
the Products of the Destructive Dis¬ 
tillation of Boghead Cc»l. Phil. 
Trans., 447-62 and 737-46 (1857). 
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56 —BAHLOW, J. On mineral candlei 
and othef product* manufactured 
at Belmont and Sherwood. Proo, 
Hoy. Iiut., t. 606 (1858). 

26 — OESBRIEF.P. Schistes Bitumineux 
des Environa d'Autun. Ann. deg 
Mine*, 5th ser., 14, 44 (1858). 

Brief note on yield of oil from shales 
of Autun, France. 

27 — GUILLEMIN, E. Combustible 
Shale from the Miitri District in 
the Caucastis. Bull. Soc. Imp. Nat. 
hloscow, 325-8 (1858). 

belter including analysis of bituminous 
.liiales from the Caucasus. 

Volatile .31.44% Moisture. 5.507o 

Fixed Carbon..20.16 Bitumen.. 7,00 
Ash .48.40 Gas.18.94 

26 —WAGENMANN, P. Upon the new 
Scotch raw material for Burning Oil 
and ParafTm Manufacture. Diiiglcr’s 
Polytech. J., 161, 116-19 (1859), and 
m, 113 (1859). 

26—ANISELL, THOMAS. Pyrogenic 
or Hydrocarbon Oils. New York 

. j-.,- 

Intrwiuctory chapter is a splendid his¬ 
tory of distillation of shales, coals, etc., 
both in Europe and America. 

31— GESNER. A Practical TreatUc on 
Coal, Petroleum and other Distilled 
Oils. First Ed,, p. 34 (1801). 

32- HOWELL, H. H., and GlilKE, A 
Geology of the Neighborhood of 
Edinburgh. Mem. Gcol. Survey 
Great Britain, 28, 39, 46 and 116 
(1861). 

33- EERllARRIO, 0. Chemical Analy¬ 
ses of the Bituminous Schists of the 
Valley of the Setarolo, Atti. R. isti. 
bomb., 3, 15-18 (1882). 

34— EAHORE. Apparatus for the Dis¬ 
tillation of Asphaltic Shales. Gen. 
Industri., H, 304-8 (1862). 

3&-MASTON and PARISOT. The 
Bituminous Schists of Froid-Kon- 
tainc (1862). 

3B-ROYER, M. E. Essai sur la Con¬ 
stitution Chimique de I’Hude de 
Schiste. Soc. Sci. Phys. Nat. Bor¬ 
deaux Mem., 3, 285-292 (1882). 


Ultimate analyses of slialc oil; carbon 
85.7Ki, hydrogen 14.®)%. Coneeiitralnl 
sulfuric acid on oils gave a sulfouaU'ij 
residue reddish-brown in color .Mindar 
to sulfo-vinates. Nitric acid oMilised 
partially to oxalic acid. Analysis of dif- 


fermt fractions 




Fr;u*tum. 


1 

•J 

Boiling Pt. ,.. 


130“ 

130“ 

Carbon .. 


,8610 

8049 

Hydrogen .... 


13.68 

1351 

Fraction . 


1 

5 

BoihnK Pt.... 

195“ 

m" 

200“ 

Cari)on . 

86^5 

86 02 

86 40 

Hydrogen ... 

1362 

13.62 

1359 


Fonnula thought to rorresiiond to C.Ha-i 


37 —Anderson, G. On the Oeeiirrenec of 
Bituminous Shales in Mountgerald 
(Scotland). bondon Geob So.- 
Quart J., 10, 522 (1863). 

Brief im ntion of shale near Mountger- 
ald, Scotland. 

38_AN1)1{,\, C .1. Eos-d Fuel fiom 
New South Wales (Kero-ene Shah ) 
Naturhist. Ver. Preuss, Kheml. Verh 
32 Silrungsber. p 5, (1S6.1) 

Give.s results of di.-lillalion of saiiiph- of 
keioscne shale sent from Sydney, New 
South Wale.s. 

39—HUNT, T. STERRY. On the 
Cliemical and Geological lli.siory of 
Bitumens and Bituiuiuous Shale* 
Am J. Sei, 2nd ser. 66, 1.57-171 
(1803). 

Suggests that oil shales be called phro- 
schists. DiscusseH shale tH-eurr.'uei-s in 
various geological formation- iiii.l gives 
pr<)Xinialc uiuWyHOis Ali^o disnis'-P'* him- 
iiieiis and their probable coii-tilulion 

41— VOHb, E, II b. Ueber die Pro- 
fiuete der Trockeneli Distill il ion des 
Rln inishen Blalter.-ehuffers (Selusle 
Biluniiniux) der Sach-iselnn some 
der Thurnigiseheii Brauiikrihle \nn 
fhein. Pharm , €6, .504-508 (18fs5) 

A di.scussion of the products recovered 
by the dry distilhation of bituminous 
shales giving yield and properties of oil 

42- CbAUKE, W. B. On tlie Occur¬ 

rence and Geological Position* of the 
Oil Bearing Deposits of New Kouth 
Wales, lajndon Gcol. Soe. Quart , 37, 
4.39-148 (1806) , , ^ , , 

Short iliseiission of age of oil ehale and 
cannci coals of New South Wales. 
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45— l'VN0E, G. The Paraffin Oil Plant 
of Young. Dinglers Polish. J., 
J81, 46M2 (1808); Ann. Gen. Civ., 

67 (1868). 

44-MAGNIER, M. D. New Complete 
Manual for the Manufacture and 
Use of Mineral Oila, Paria- (1867), 
18mo. 

«-SIMONIAN, L. Sur lee Schiates 
Bitumineux de Vagnas (Ardiche). 
Compt. Rend., 61 1138-1185 (1887). 
Brief deecription of the occurrence and 
diatillation of oil ahale in France. 

46— TAYLOR, ANDREW. On the 
Bituminoua Shales of Linlithgow¬ 
shire and Edinburghshire. Phys. Soo. 
Edinburgh Proc., 3, 16-24 (1887). 

Discusses geologic relations of Scottish 
oil shales. 

47— JOFFE, J. Sur L’Analyee de Com¬ 
bustibles Mineraux Noiivellement 
Exploit's cn Ecossc. Bull. Soc. 
Cbim. Paris, 2nd ser., tO, 8 (1869). 

48— TAyLOR, ANDREW. Scotch and 
Welsh Mineral-Oil Trades. Edin¬ 
burgh Geol. Soc. Trans., 1, 19-20 
(1868). 

Mentions experiments by Clayton in 
1728-29 distilling carbonaceous materials 
at low red heat. 

49 — HARTT, C. F. Geology and Physi¬ 
cal Geography of Brazil. Boston and 
London, 1870. 

Mentions shale from Bahia yielding large 
amount of oil on distillation. 

61 —CHOSSON. De la Situation de 
L’Industrie des Schistes Bitumineux 
du Bassin d’Autun. Ann. des Mines, 
6th ser., tO, 347-428 (1871). 

Report dealing with whole situation of 
shale industry giving connected legisla¬ 
tion. Also kinds retorts used. No 
plants in France before 1843. In 1881 
some 1700 metric quintals of shale pro¬ 
duced. In 1863, 848,500 quintals pro¬ 
duced. Crudes sold at 35 francs per neo- 
toliter and burning oil at 65 francs. In 
1864, lj^,500 quintals produced yielding 
47,5()0 litera of oil. Importation of Amer¬ 
ican oil almost destroyed industry. By 
1867 crude oil was 18 francs and burning 
oil 36 francs. Description given of proo- 
esses of working shales in various con¬ 
cessions. First ntorts were rotary type 


I meter and 76 cm. in diameter, heated 
externally and held a cubic meter of 
shale. Yielded 60 liters of oil per ton 
and cost of operation was about 6 francs 
per cubic meter of shale. Vertical re¬ 
torts later introduced. Rectangular in 
shape, 1 meter 68 cm. high and 1 meter 
and 30 cm. long, by 30 cm. wide. Charge 
distilled in 24 hours. One cubic meter of 
shale gave 40 liters of oil, density 0858. 
Describes process of fractionating and re>- 
fining oil. Another type of retort intro¬ 
duced was vertical formed by two con¬ 
centric cylinders. Shale passing between 
them. Numeroiu data given on refining 
and improvements in retorts. 

62- GALLETLy, J. A Parafifin Having 
a High Melting Point. Chem. News, 
64, 187-8 (1871). 

63— TOURNAIRE, M. De L'Industrie 
des Huiles de Schiste dans L’Au- 
tunois. Ann. des Mines, 6th ser., tO, 
429-474 (1871). 

Geology of Autun basin and distillation 
tests of various shales. Describes shale 
retort used. The retort is vertical, rec- 
tanplar and non-continuous. Following 
table shows how industry developed. 


Year 

Cubic Meters Crude Oil 
of Shale Diet'd Hectoliters 

1860 


17,440 

1862 

63,600 

28258 

1864 

102217 

64539 

1868 

86,815 

47,431 

1868 

81,519 

35,691 

1869 

100,417 



Hectoliter of crude oil valued at 15-16 
francs. Other obsolete data given, such 
as products recovered and distillation 
methods. 

64-GREENWELL, G. C., and BIN- 
NEY, E. W. Kerosene Shale, New 
South Wales. Trans. Manchester 
Geol. Soc., 11, 63-70 (1872). 
Discussion of bituminous materials from 
New South Wales. Samples yielded 160 
gallons of oil per ton. 

66-MAYER j. The Mineral Oil In¬ 
dustry of Scotland. Mining Mag. 
Rev., 1, 118-28 (1872). 

66-TAYLOR, ANDREW. On Bitu¬ 
men, Oil Shales and Oil Coals. 
Edinburgh Geol. Soc. Trans., t, 187- 
189 (1873). 

Brief mention of Scottish oil shales. 
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57— ANDRA, C. J. Allgemeine Ueber 
Panffin Eatbalteaden Fo«- 
tilen Brennstoff von Hanley in Neu 
Sud Walea. Verhandlungen dea Na- 
turhirtorischen Vereines der Prcuaa- 
iachen Rheinlande und Westfalen;, 
St (Sittunfcsbcr.) 5 (187$). 

Short deacri^ion of kerosene shales of 
New South Wales. 

B8-C0LEMAN, 3. 3. The EffeeU of 
Preesure and Cold upon the Gaseous 
Products of Distillation of Shale. 
Trans, of Cheiii. Soc., ?«, 858 (1875). 
Gases from retort rcsetnblcs coal gas. 
467 liters pa.ssed through liquefying ap¬ 
paratus gave at -5", 54 ec. of sp. gr. 890 
at 16° C., and at -18°, 33 cc. of sp. gT. 
850 at 16° C. In average of three eiperi- 
ments gas yielded one gallon of liquid 
per thousand cii. ft. Gas lost illuminat¬ 
ing power after removal of liquid prod¬ 
ucts. Proposes scheme for recovery of 
liquid products by compression and 
cooling. 

6ft~NEWTON. E. T. On Tasmanite 
and "Aiiatralian While Coal.” Geol. 
Mag., 11. 337-42 (1S75). 

ei-WINDAKIEWICZ, E. Ueber die 
Wichtigkeit dea Vorkommems von 
Bitiiiionoseio Sehiefer in Galizien. 
Oesterr. Z. Berg. Hutlenw., ?3, 196 
(1875). 

62 - DORN. KARf,. Shale Deposits and 
Their Use as Fuel. Tubingen, 1877. 

Describes “the first pnictical shale-burn¬ 
ing furnace.” 

63- NEWBERRY, J. S. On the Dis¬ 
covery of Mineral (Ozokerite) Wax 
in Utah. Am. Sci., 3rd ser, 17, 340- 
341 (1879). 

Mentions oil shales high in paraffin in 
eentnd Utah. 

64- ROBINSON, G. C. New Bases of 
the Lcueolinc Series, Part I. Trans. 
Roy. Soc, Edinb., iS. 561 (1879). 

Author examined purified fraction of 
Scottish shale oil bases (obtained from 
Young’s Paraffin W’orits) from which 
portion boiling below 315° C. was pre¬ 
viously removed by 12 fractionations. 
Mixture fractionated three tiroes and 
divided into two parts, portion A, 305- 
320° C., and portion 6. above 320° C. 
Attempts to form crystallisable salts of 
the double chlorides of Pt, Au, Cd, Hg, 


Pb, and Zn failed, only stieicy resinoua 
masses being ohtaiue<l. Portion A frac¬ 
tionated twenty-five limes; one-third 
now appt>arrd below 270°, oiie-lhtrd from 
270-280°, and the remainder between 280- 
295°. Portion B Iteatol similarly. Frac¬ 
tion 290-295° C pn'cipitated with PlCl«. 
.tnaljaiia of coniiMmnd mdieateil the 
presence of now base Ci.HuN. 100 gm. 
of mixed base treated with 200 gm. of 
Cn,I and proiluct fraeliunally crystal¬ 
lized. Fractions treated with PtCI, and 
HCI and analysed for Pt content. Re¬ 
sults indicated pre.'ence of new Kasea 
C..H»N, 270-275° C. C„H,.N. 290-295” C., 
and Ci.HiiN, 310-315° (' Bases when 
newly dud died nearly colorless, rapidly 
darkening on exposure to light and air. 
Gave no blue color with amyl iodide and 
KGH. showing them to be members of 
the leucoline and not tin- vinoline series. 

6B -BONG, X. 0. Bur lex Residua da 
la Fabriration dcs Hiiiles de Schistes. 
Bull. Soc Chim. Pans, 2nd ser,, S4, 
147-149 (1880). 

Solid ffiwidaes. Mineral residues have 
following composition; 


Clirbon 

5657f 

Iron Oxide 

355 

Alumina 

27 A5 

f5ihra 

6355 

MiiKDOKium Oxide 

I 00 

PoU^h 

400 

Phfwplmtcs 

600 


May bi'rome a source of lithia. Acid 
lais contain phenols. 

66-ROBINSON. G. C, and GOOD¬ 
WIN, W. U. New Bases of the 
Ts'ucolinc l^riea, Part If. Trans. 
Roy, Soc. Edmb, 285 (1880). 
W'orking on a new supply of slinie oil 
bases, fractions were examined as before, 
authors by analysis of Pt salts separated 
and iilentified five new members of Icu- 
eoline series: C„H„N, 290-295° C; 
(•,.n,.N, 325-330°; C.,Hi.N, 345-350°; 
(.'.•HnN, 360-385°. Fractions of higher 
boding point examined but not analysed; 
probably consisted of CnllaN in small 
quantity. Upper limit of bases as far 
a.« boding tioints go was 390° C. Re- 
ci ntly distilled bases were pule brown, 
rapidly darkening r ithcr when exposed to 
air or when allowed to stand m hermeti¬ 
cally sealed tube. Salts do not crystal¬ 
lize. Aiitliors suggest that bases be 
named in order from first member, leu- 
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coline, C.HiN, to the laat member octs- 
coline, CuHnN, aa follows; leucoline, 
iridolinc, cryptidine, tctraeoline. pnta- 
coline, hexacoline, heptacoline, and octa- 
eoline, respectively. 

67- ROBINSON, G. C, and GOOD¬ 
WIN, W. L. New Bases of the 
I/eucoline Series, Part III. Trans. 
Roy. Soc. Edinb., 19, 273 (1880). 

Methyl iodide forms addition products 
with bases tetracoline, pentacoline, hexa¬ 
coline and octacoline, with first two at 
ordinary temperatures and with last two 
after difiestioD for some time at 100° C. 
Methiodide of tetracoline is pale yellow, 
of pentacoline olive green, and of octa- 
coline brilliant orange. 

68— ALLEN, A. H. On the Relative 
Proportions of Olefines in Shale and 
Petroleum Products. Analyst, 6, 177- 
180 (1881). 

Commercial products from shale differ 
from parallel scries of products from 
well petroleum. Different proportions of 
olefines in respective oils cause differ¬ 
ences in action of strong nitric and sul¬ 
furic acids. Paraffins or hydrocarbons 
of marsh gas series do not form additive 
compounds with bromine as do ethylene 
hydrocarbons. Analyses of many petro¬ 
leum and shale oil fractions given. 

6&-CANAVAR, M. Gli Schisti a Fu- 
coidi, e Gli schisti Bituminosi che 
Spesso Li accompagno Nell ’Appen- 
nino Centrale. Soc. Toscana Sei. 
Nat. Proc. Verb., 3, 6, 7 (1^1). 

71- RICCIARDI. LEONARDO. Ri- 
cherche chimiche sopra una Lignite 
c Alcuni Scisti Bitiiminifcri di Gif- 
foni Valle e Piana, Provincia di 
Salerno. Accad. Gioenia, Sci. Nat. 
Atti., 3rd ser., 18, 123-128 (1882). 

72— TERVET, R. Sulfur in Shale 
Naphtha. Chem. News, iS, 98 
(1882). 

78-BAUMANN and SCHOTTEN. 

Pharm. Zentralhalle, 1S8S, 447. 

On the properties of ichthyol oils. 

74-YOUNG, JAMES. Obituary and 
Biography. J. Soc. Chem. Ind., 3, 
233 (1883). 

76-CAMERON, J. M. The Bitumin¬ 
ous Deposits of the Camamu Basin, 


Province of Bahia, in the Brasilian 
Empire. London, 1884. 

77- GBIFFITHS, a. B. Notes on the 
Recent Discover of a Paraffin Shale 
Deposit in Servia. Chem. News., 19 
107-108 (1884). 

Notes shale in western Servia will bum 
with smokeless flame and yields paraffin 
on distillation. 

78— BEILBY, G. T. Production of 
Ammonia From the Nitrogen of 
Minerals. J. Soc. Chem. Ind., 6, 
316-224 (1884); and in J. Roy. Soc. 
Arts., S3, 313-320 (1885). 

Work in increasing yield of NHi from 
shale and coal retorts. Analysis ot shale 
showed NH> equivalent to 74.8 lbs. 
(NH,)jS 04 per ton. Recovery was only 
% Ifas. Broxburn shales contain 0.72% 
N«. By heating to higher temperatures 
and for longer time than in oil distilla¬ 
tions could recover all the Na as NHj. 
Also steam helped. Ni remained in resi¬ 
due as long as any carbon was pre.«cnt. 
Full current of steam converted all N, 
in shale into NH>. Material containing 
45% carbon takes three times as long 
to give all NH, as one containing 15% 
carbon. Could rid coal of N« by oxidis¬ 
ing in steam and air using excess of 
steam. 

Crude oils of naphtha, artificially pre- 
ared by destructive distillation of car- 
onaccous deposits, contain Ni in form 
of alkaloidal tars but most natural Amer¬ 
ican petroleums contain no Ni. Basic 
tars of shale contain 20%-30% ot orig¬ 
inal Ni contained in shale. Distribution 
of Na of bituminous shales, distilled for 
production of paraffin oils, as follows: 
Of 100 parts N, contained in original 
shale as NHa, in water distillate, 17%; 
m oil as basic tars, 20.4%'; in residue or 
coke, 62.6%. Basic tars, separated from 
crude shale oil by treatment with 8% 
of diluted sulfuric acid, neutralized with 
soda and distilled gave in nine fractions: 
1. Water and volatile alkaloids lost. 


2. 100 gr. 

3J54%N 

3. 100 gr. 

3.37 

4. 60 gr. 

3.35 

5. 110 gr. 

324 

6. 60 gr. 

3.47 

7. 80 gr. 

364 

8. 50 gr. 

325 

9. 50 gr. 

Residue 

364 

390 gr. 

460 
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Id distillation of diale the brown oil, 
conning largeW of alkaloidtl sub¬ 
stances, cornea on last. Steam has been 
intioduoed after oil distUlation is com¬ 
plete with satisfactory results. Certain 
amount of air mixer! with steam in¬ 
duces a larger yield of oil richer in par¬ 
affin. Also reduces expense of steam; 
gives crispness to spent shale which facil¬ 
itates removal from the retort. Disad¬ 
vantages are (1) increase of mcondens- 
ible gases; (2) air carries forward great 
quantity of light naphtha which, in order 
to recover, necessitates use of e.\tensive 
oil scrubbers. Dr. Grouven contnved 
ammonia ovens for removal of Ni from 
alkaloidal tars. Gives short discussion 
of Grouvcn-Yoirag-Beilby process and its 
application to treatment of coal for gas 
and KH.. 


7&-MURRIE, JAS On the Processes 
Employed in Italy for the Extrac¬ 
tion of Oils, etc., from liituininous 
Rocks m that Country. J. Soc. 
Chem. Ind , 4, 182 (1885). 

Includes desenption of means of utilis¬ 
ing shales and bituminous sandstones in 
Pescara Valley, near San Valentino, Italy. 
Superheated steam retort diaignwl by 
Wm. Mclvor, of Young's work.", Scot¬ 
land, was built and handled rnateriiii 
successfully, but industry was financial 
failure on account of high density and 
high sulfur content of oils, and high pro¬ 
duction costs. I/ubricating oils manu¬ 
factured said to lose vi.“cnsity very rap¬ 
idly with rise of temperature. 

80-BEILBY, GEORGE, On the Pro¬ 
duction of Anmionia from Nitrogen 
of Minerals. J. Soc. Chem. Ind., 3, 
216 (1884). 

This is original paper advocating use of 
steam in retorting oil shale for piirpow 
of increasing (NH.),SO< yield. Details 
of these firet retorts of this type and 
of results obtained given. 


81 — DAWKINS, W. B. On the Kero¬ 
sene Shale of Mount Victoria, New 
South Wales. Rep. British Assoc. 
me, 643 (1887). 

83-GREEN, BURTON. Kimmeridge 
Shale, Its Origin, History and Uses. 
London, 1886, 8vo. 


88—PINNO, Remarks upon the On 
rence and the Utilisation of P 
head Coal and Oil Shale in Si 
land. Zeitschr. Berg. Ilutt. I 
inenw., 34, 129 (1886) 

84—WEEKS, J D. Mineral Resources 
of the U. S. 481-6 (1S.S6); and 396- 
0 (1894). 

86-KRAEMER, G., and BOTTCTIER, 
W, Relation between Petroleum 
and the Hydrocarlxma of Coal Tar 
and Shale Tar. Ber. M, 595-609 
(1887). 

Examination sliowcd that Gimian petro¬ 
leum as well B.S Russian (Baku) are nut 
different in cliaracter from coal and 
shale tar. but only in relative propor¬ 
tions of hydrocarbons attacked and un- 
iittacked by concentrated sulfuric and 
nitric acid Unattacked ones are para- 
niiis and najihthenes and others, benseiic 
and naphthalene derivatives according to 
author. 

8ft-MIl.LER, A. K.. and BAKER, T. 
Composition of Shale iSpirits. Proc. 
Chem. Soc., 3, 97 (1887). 

Oil gas contained heptylene as highest 
hydrocarbon and all olefines possessed 
normal constitution. But shale oil con¬ 
tained olefines such as wt.ylene and non- 
yleiie. Oetylenc gave hcptylic acid and 
lapronic acid, also acetic and formic 
arid were found. 

87 -STEUART, D, R. On (he Occur¬ 
rence of Petroleum in a Bhale Mine 
at Broxburn. ,1. Soc. Chem. Ind., 6. 
128-130 and 352 (1887). 

Notes semi-Bolid oil (sp. gr. 0842) from 
bore hole 600 feet deep in vicinity of 
oil shale beds. 

88—SKEV, W. Kerosene Shales. Colo¬ 
nial Museum larboratories. New 
Zealand, 23rd Ann. Rept, pp. 50-51. 
25th Ann. Kept., pp. 56-57, 29lh 
Ann. Rept., p. 19, Slst Ann. Rept., 
p. 10 (1889-1898). 


From From 
Wannate Mangoniii 


Fixed Carbon . 

981% 

11.17% 

Hydrocarbons 



(volatile) 

2796 

33.18 

Water 

16.19 

1461 

Aih 

4691 

4194 
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88—STEUART, D. R. Manufacture of 
Paraffin Oil. J. Soc. Chem. Ind., 8, 
100-110 (1889). 

This ia the best and fullest published 
description of the Scottish process of 
this date. Broxburn shale used. Analy¬ 
sis of shale; Carbon, 209li; Hydrogen, 
3%; Nitrogen, .7%; Sulfur, 1A%. Prod¬ 
ucts of distillation. 


Volatile 

Crude Oil 12% 

Ammoniacal Water 8% 

Permanent Gas 4% 


24% 

Non-Volatile (Spent Shale) 
Combustible 9% 

Ash 67% 


76% 

For good quality crude oil temperature 
of distillation must be low, a red heat, 
invisible by day, faintly visible by night. 
High temperature gives heavy dark oil, 
more loss in refining, less solid paraffin, 
higher ammonia yield. Henderson’s re¬ 
tort used at Broxburn. Temperature of 
oven is from 900-1000° F. Steam enter¬ 
ing retort, 630° F. Shale inside retort 
IVj ft. from top, three hours after charg¬ 
ing, 8TO° F., 16 hours after charging, 
730° F. PrMucts of distillation at exit 
pipe, 500.0()0° F. Neither lime nor sods 
reagents had any effect on yield of am¬ 
monia or quality of cnide oil. Steam 
used to advantage. Oil taken from re¬ 
tort at 2 hour intervals increased in sp. 
gr. from 0.863 to 0.888 and in setting 
point 78° to 87° F. Loss with oil of 
vitriol from 5%% in the beginning to 
10% in middle, back to 5%% at end. 
Loss with soda gradually increased from 
2.6 to 3.8%. Each ton of shale in the 
works gives 30 gals. NHi water, nea^ 
2000 cu. ft. permanent gas, which is suffi¬ 
cient to li^t works, fire retorts along 
with spent shale and help raise steam. 
Oil dark green, semi-fluid at ordinary 
temperatures. Sets at 80° F. Sp.gr.08M, 
sp gr of NHi water, 1.012. Contains 
NH. equal to 0377 lbs. (NH.),W. per 
gal. principally in form of carbonate. 

Present distillation system continuous. 
Tank-car shaped stills connected with 
coking stills. Stills charged (200() gals.) 
and tW fire lighted and when distilla- 


OIL 

tion commences oil is run into the cen- 
tral still. Oil travels length of the fint 
still, “^en naphtha” of 0.753 sp. gr. 
being distilled off. Undistilled oil car¬ 
ried to still 2, distilling off fraction of 
08M sp. gr. From still 2 oil carried to 
cokiqg still, still 3. Coking stills fired 
up gently before reiving hot oil. Each 
coking still remains connected in series 
for eight hours; then is disconnected and 
distilled to dryness by itself. Gravity of 
oil from coking stills 0880-0.965. 35,000 
gals, run per day. Steam passed into 
all boiler stills. Quantity of distillate 
can be controlled by adjustment of con¬ 
necting pipes, by firing, and by steam. 
General Refining Process: The two 
fractions, “green naphtha” 0.763 gr., and 
“green oil,” 0.758 gr. Naphtha treated 
with chemicals, distilled, and is ready 
for market. Green oil treated and dis¬ 
tilled fractionally into light oils and 
heavy oils, which latter contain solid 
paraffins. Light oils must be distilled 
and treated twice before being given 
finishing treatment. After paraffin is 
removed from the heavy oil it is 
called blue oil, which must be treated 
and distilled before readv for last twt- 
ment as lubricating oil. Acid stirred 
in oil for an hour and, after stand¬ 
ing. the acids combined with basic im¬ 
purities settle to the bottom as black tar, 
and are nm off. At each intcrnicdiate 
treatment use ns mueh acid as possible 
without attacking the olefines. For green 
oil, vitriol tar of final treatment may be 
used to some extent (3% by volume). 
In finishing treatments use enough acid 
to make white bubbly tar; this is to 
produce right color in finished product. 
Oil must be well refined before receiv¬ 
ing final treatment. For finishing treat¬ 
ment, weak caustic soda solution used. 
Oils are put in shallow tanks, after wash¬ 
ing, and exposed to light for 24 hours to 
brighten. If oil is very slowly brought 
to the neutral point after acid treatment, 
it is sure to set to jelly-like mass. Tem¬ 
perature at over 100° F. desirable for 
treatment with acid. Finishing treat¬ 
ment at 80° F. or below. Vitriol tar 
ivashed free from acid with hot water, 
and burned. Amount of acidity left in 
burning oil after sulfuric acid treatment 
is 0.1% of SO,. Products belong to two 
series, paraffin and olefines. ImpuntiM 
left from refining little investigated. 
Yield of paraffin 12%. 
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Solid pmfllo npuitad ia 
MO (tafa (1) beovy oil pliu paraffii), 
obuioeo in aecond distillation, cooled 
tid greased. (3) Eaprejoed oil alter di»- 
tdlauoo again cooled and pressed, cool¬ 
ing down first, by atmosphere, then by 
freesng machine. Slow cooling gives 
more puraifin and better lubricating oil. 
Solid paraffin liquefied has gravity of an 
oil which at 60“ is OSIO sp. gr. Heavy 
oil of 0S63 setting at 42° F. loses I0?e 
paraffin, has sp. gr. 0872, setting point 
20' F. Three processes used to refine 
paraffin. (I) treatment with chemicals; 
(2) sweating; (3) tri'ating with naphtha, 
ffiight treatment with oil of vitriol at 
140^ F. or under. ,Soda compoimils must 
be washed out. ficale is sweated by 
melting and running it to cool in shal¬ 
low pans. Cakes put into chanibeiw 
where low melting point paraffin melts 
and Hows along with oil leaving only 
hard paraflin ciystals. Best refined para¬ 
ffin made by wasliing with naphtha. 
Sicale melted and 25-;K)'.ir of shale naph¬ 
tha mixed with it and then is allowed 
to solidify. Next it is pressed and 
naphtlia nins out taking coloring matter 
•with it. Two such treatments an- re¬ 
quired. Steam blown through melted 
paraffin to rid it completely of naphtha, 
ramffin then treated with char^ from 
prussiate works, settled, and filtered 
through cloth and paper. .411 oils should 
have high Ihuih pomtj naphtha in¬ 
cluded. Lamp oils should distill under 
300° F. and flash should be over 160° F. 
Marine siierm oil, sp. gr. 0 830; flash 
point, 230* F. Lubricating oil, flash point 
320°-400° F. according to gravity. Total 
refining losses under 30'/!. Total fuel 
required for 1 ton shale. 1 cwt. of coal, 
inmuding breaking shale, raising steam, 
haulage, pumping, etc. 


91—VALENTINE, G. A Carbonaceous 
Mineral or Oil 8hale from Braiil, 
, South Wales Inst. Kng. Proc., 17, 
20-28 (1890). ^ 

Describes oil shale from Bahm, Braaih 
and tbeorixes as to its origin. 


99-BEILBY, 0. T. The Nitr^en of 
Crude Petroleum and Paraffin Oils. 
J. Soc. Chem. Ind., 10, 120 (1801). 
Crude distillate from Scottish oil shale 
oo&taiDs *A to % the N» of the original 
thale. 1.16%-1.45% Nt is in fora of 
bitic tars which are removed with sul* 


furie acid <sp. gr. 1.230). Crude ahab 
oil redistilled leaves maidue of pitchy 
coke which coniams 3S of N». in the 
removed basic (are, neutralist and dii- 
tiUed, Nt Vt m variiMjN fructiuns is con* 
Slant—about 33i% uiitl miduttillcd reii* 
due contAius 4*/r. 

Anuric<tn l*ciro!vum: In distillation 
lO'.o of crude oil remains as residuum. 
SOi R‘pHnit4« out a pilrh.v tar, frt*e from 
odor of pyndine basi's chamf'termtic of 
slmic tar. Nitrogen detertmuadons made 
by soda hme m extra long tuUw heated 
verj' slowly to give plenty of time for 
d( composition of Iwsic tar vanore by 
red-hot soda lime If any Knsible qiian- 
tiius of oily or lurry in.ilter apiK'arod 
in conden^atlon bulb experiment was re- 
jtoteil as likciv to give Uto low a result. 
Oufiiility of NUi very siimll. It was 
nlisorUd in hy<ln»rhIone acid and 
weightnl ns tdatinuni dotihle chloride. 
.AiiHlyrtw made of nsKltmtii of pitchy 
c<»)ce left on di.xtillation and of sepa* 
raictl from distillate by aulftinc neid 


gave. 

•/f 

Nitriigen 

Uesiduum 

0.(160 

t-oko (|/10 of reriduuin) 

0375 

Tar (1/|7 of nsiduuni) 

0,710 

Amounl of mtM»gen ui 

the original oil eqtuilK 

(HNM 

xSt°oili!.h ozokerite 

380 

maturai petroleum 

.286 

' diirtilled iK'trolciim 

1.160 


Percentage of Ni d( (X'lids on (he nature 
of v rganic r<‘inams from uhich il wm* do* 
nved, Aminal remains, maalK, and highly 
tmrogenous parts of plniils are higher 
in niirogin thnn coals formed from 
woolly parts of I roes. 

% Nitrogen 


Scottish slinlc oil from retorts 1.160 
oxokente 596 

American }x‘troJeum residuum .0^ 
Baku petroleum rcMduum .060 

“ “ m 

Galinnn ozokerite .188 

Scottish basic tar 3.900 

Amencnn residuum tar .710 

Scottish crude still coke 3500 

Atncncan “ “ " 276 


0 a-REDWOOlX UOVKHTON. and 
'rOPfJ'.^Y, WM. lieport on the 
Hiacho and Camaragibc shale 
deposits on the coast of Brazil near 
Maccio. jLoiulcNiy 1891. 
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94—ROWAN, F. J. On the Phyrieal 
Conditions Existing in Shale Distill¬ 
ing Retorts. J. Soc. Chem. Ind., 10, 
436;443 (1891). 

Discussion of different temperatures in 
different shale retorts and their effect 
on the products. 

As long as carbon remained residue 
was infusible carbon, but when it was 
gone mass fused. 

96—STONE, G. H. Notes on Asphaltum 
of Utah and Colorado. Am. J. Sci., 
3rd aer., 4S, 148-159 (1891). 
Describes oil shales of Colorado and 
Utah and discusses their possible rela¬ 
tion to origin of asphalt veins. 

96-BERTRAND, C-Eg., and RE¬ 
NAULT, B. Pila Bibractcnsis et le 
Boghead d’Autun. Bull. Soc. d’His- 
toire naturclle d’Autun, 5, 159-253 
(1892). 

An extensive discussion of the Pila 
(Pline) of the Autun Boghead. 


97— CHESNEAU, G., Paris. Rapport 
sur rindustrie des Hudes de Schiste 
en France et en Angleterre (1892). 

98— MILLS, EDMUND J. Destructive 
Distillation. 4th ed., Gurney & 
Hackson, London (1892). 

99— CHESNEAU, G. L’Indtistrie des 
Huiles de Schiste en France et en 
Ecosse. Ann. des Mines, 9th ser., 
3,-617-673 (1893). 

Report on shale od recovery in Scotland 
and France. First researches made on 
French shales by Laurent de Ruchen- 
bach in 1830. Industry antedates that 
in Scotland. Retorts m-fed in France ore 
of the non-continuous type, holding from 
13 to 16 hectoliters, Hetoiis grouped in 
batteries of from 12 to 24. Are rectangu¬ 
lar in cross section and have three ori¬ 
fices, one for chaining, one for products 
of distillation, and one for discharge of 
spent shales. Each retort has own diim- 
ney and vapor lines from which products 
may be handled separately. Shales come 
from the retorts with from 9 to 10% 
carbon and are used os fuel. Charge 
dropped from retort into firebox, where 
it is allowed to burn, after whiw it is 
carted away. Run takes about 24 hours. 


Furnace heated before charging and the 
distillation starts immediatdy unon 
charging. First NH, vapors come off (« 
3^to 4 hours and then the oil for 8 hours 
Furnace is cooled for 4 hours. Yield 
of oil from Autun shales is 555 liters 
per hectoliter of shale. From Buxicres 
one cubic meter of shale gives: 


Oil, 0890-0,902 sp. gr... 45-58 liters 

Ammonia water. 6060 liters 

. 24 cubic meters 

Describes method of refining the oil. 
Laboratory methods have shown that 
dry distillation gave 42 liters of oil 
sp. gr. 0.955, whereas with steam the' 
yield was 82 liters of oil, sp. gr. 0.973 
per ton. Indicates possibility of substi¬ 
tuting Scottish for French practice. 


101—MOORE, R. T. The Mineral Oil 
Industry of Scotland. Fed. Inst 
Mining, End., Trans., 4, 36-47 
(1893). 

Describes briefly geology and method of 
niining oil shale, also refining of shale 
oil and different value of shale beds. 
Boghead or Torbanhill mineral near 
Bathgate yielded 100-120 gals. oil . per 
ton, but is practically exhausted. Scot¬ 
tish shales of the present belong to cal- 
ciferous sandstone period. Thickness of 
shale bearing strata 3000 ft. Following 
seams of shale have been recognized: 
Dam, Mungle, Grey, Fill, Broxburn, 
Dunnet, Barracks, and Pumpherston. 
Seams vary much m thickness and qual¬ 
ity at different IqcatiorB. Seams uown 
to Broxburn are richer in oil; those be¬ 
low are richer in ammonium sulfate. 
So far none of seams under the car¬ 
boniferous limestone have been worked. 
Young and Beilby retort 28 ft. high, 
heated by gas and coal fires, heat ^ing 
carried around outside of retort by flues. 
At intervals of 6 hours, 800 cwt. of shale 
are put into retort. Retort holds 30 cwt. 
Twenty-four hours required for shale to 
pass from top to bottom of retort. At 
lower portion of the retort NH, is given 
off; two feet from bottom of retort 
steam is passed in at presure of 1 
pound. 16 cwt. of coal used per ton 
of shale. 50 to 120 gals, of water for 
steam per ton shale. Alt gases drawn 
by exhaust to condenser. Oil is led to 
refinery and water treated for ammonia. 
Incondensable gases are passed through 
scrubbers. 
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Rtfult of treetiot 100 gab. crude: 


Bumiog oil. 36 gallons 

Lubricating oil. 10 

Medium oil. 13 “ 

Paraffin scale. 12 ** 


102~CADELL. H. M. The Oil Shales 
of the Scottish Carboniferous Sys¬ 
tem. J. Geol., f, 243-249 (1894). 
Pescnlnv geolog}’ of these shales. 


103.-.CARNE. .1. K. On (Vrtain Shale 
and Coal Lamb m the Cnpertee 
Valley District, New South Wales 
New South Wales (leol. Sur. R«*conl. 
4. 39-48 (18^1). 

Describes gcolog>’ of keroH’ne shale and 
coal bitumens in the Cui»crtee Valley 
district. 

104”1HVINK. H. Shale Oil Indu“tr>'. 
J Soc. Chfiii. 1ml.. IS. 1039-1044 
(1894). 

Suiiiiiiar}* of the advances of tvjucul 
indu.siry since 18S9 72 Ilia. (NHi),SO. 
from 1 ton of shale pays all expetUM* of 
nmnufucture, thus cnide oil co'Ij* noth¬ 
ing. Henderson pn*cess (thstdlutum be¬ 
gins at 900* l‘\, shiile char e.\po>cd. 
In pre.'^nfe of superheated steam, to 
1300* F.) used Veriual retort 28 ft. 
high, contents kept m motion by rollers 
at bottom of retort, which action m- 
creascs yield of (NH.) S()« and perma¬ 
nent gjwv. Yield with this pn>ei« p4T 
ton Broxburn ^halo: 31 gals oil; 1500 
cu. ft. g:uv; 44 lbs. (Nn.)^()4. With 
Dnim.*>horland shale at Broxburn’s ('om- 
paiiy’.s Unman (?ainp Work-^: ful. 30 
gak; (NH,)»S04. 72 lb'. Spent slide 
contaiiw 26% alumina ('rude solid 
paraffin from filter pres*i<*.s melted and 
pumped directly into honiontul trays 
for fiwealmg. Before filling trays dia- 
phmgins are covered with water to pre¬ 
vent paraffin from running through; 
after paraffin is sot water is nm off. 
Heat then applied and various pnxlucts 
arc nm off, through suitable pijies. to 
receiving vessels. Diaphragm is of wire 
gauze and fixcil to ends of tmy with 
bolts. Bottoms of frays cominunicjite 
with short pipes with swivel nozzles, 
constnictcd to work with worm wbwds 
on vertical shaft; thus all swivel nozzles 
from Attorns of trays may be turned 
at the same time. 


10&-HAA8LKR, F Z. Angew. Cbeni.. 

9, 288. 318 (1890). 

\ contribution to tiie aciioii of aJu- 
uiiiitim chloride on vanous oiN and com- 
}>ounds. Stati'H Uiut c>chc unsaturales 
m coat tar are polymerised by much 
smaller quantities of aiumiimm chl^de 
than uiisiiturates in liciiUe and »hale Uni. 

lOe-BKILBV, G. T. Thirty Yean*' 
Ik'veiopiuenl in the Shale Oil lit- 
dtiMrv. J. Soc. ('hem Ind., 10, 876- 
886 (1897). 

We.st and Mid-Uitliian !«liale ircur lielow 
coal iiK'a.siin'a in this otxh'r: Feib, ilrox- 
bum, Durmet, Harraeks .iiid Ibiinphers- 
ton M'am.<. Si'nma have Imh^ii worker! in 
.'ame order 

Yield' Fell.'< M'am. 35 gab,; Broxburn 
-eaiii'. 32 gab ; Duniiet learns. 25 gals.; 
Puniphei>ion heams. 26 gab I<owcr 
■M'ain' yield gieater pnantage of para¬ 
ffin wax and Nllt than upper steams; 
llanPue. yiehl of oil ilois not repre- 
H-nf value (vf sliiile Pumpherston and 
Duniiet Mams most importanl m 1897. 

Both verlical and horizontal retorU 
UM*d. first tyix' giving oil ncliesi m 
tiaraffin wax (at Oakbaiik). In 1863 Wm. 
V<»ung deviMsI ntiirl which could l>e 
k«'pt at low rtal Ik at. Fault ('nrlMiii 
f«>rmed iH'twedi walb of double ciiNing, 
thus oKstnietmg pastiuge of hr>at to 
'ii'de, then'bv mlding greatly to iiinoimt 
of fuel tiMii for di'fillnlion. In 1872 
r<tort was TlevelojKsl whieh utilisH 
H-ulual I'.'itbon m spent shale an fuel 
tor rariTihg ou distillation but thin rr- 
!<.r( eould not Iw sueeesefully operated 
liv un.'kdled lalmr Later Hendemon 
peifected letort involving this principle. 
Virtie.il n-forls were improved so that 
la fur oil was obtain(‘d and leas fuel 
U'nl Some eompanna used Hendcr- 
'♦■n’s an<l soiiic vcrtieal type which is 
elif ainr lo ojs-rale than f(»nner. Ver- 
lieal n tort^* give small yield of NIL. 
Young and IW ilby, ai fdKujt t-amc time, 
develoj»ed retorU iij/per part of which 
eould lie kept at low red heat for dis- 
tillmg off paraffin ml while lower part 
cuntaming spent shale was kept at much 
higher tt‘n)|M.'raturc ami sra^nt shale 
tMated with Kteam in order to convert 
the residual N» into .NIL. Young and 
Itcalby abo tried muing air with steam 
for purpose of burning part of fixed ear* 
bon. thus tiippiying beat necesoary to 
enable remai^^r of carl>on to deoom* 
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poM part of steam to set free, as MHi, 
the fixed Ni. 

Refining of Crude Oil: Oil of ritrioi 
used to remove basic tars and resinous 
bodies; caustic soda solution for creosote, 
tars, and sulfur compounds. Different 
oils separated by fractional distillation, 
and paraffin by cooling, crystallisation 
and filtration. Color of lubricating oils 
was improved by distilling heavy oils 
off caustic soda; viscosity raised by 
liberal use of sui^rheated steam in dis¬ 
tillation; setting point lowered by im¬ 
proved freesing, washing and filtering. 
Hendereon’s apparatus for continuous 
distillation of oils reduced refining loss 
3Vi%; also reduced cost of chemicals. 
Sweating process for paraffin has super¬ 
seded old naphtha process, cheaper and 
safer. 

107-GOODCHILD, J. G. Some of the 
Modes of Orimn of Oil Shales, with 
Remarks on uxe Geological History 
of Some Other Hydrocarbon Com¬ 
pounds. Edinburgh Geol. Soc. I^ns. 
7, 121-131 (1897). 

While some hydrocarbons are result of 
inorganic action, others, especially oil¬ 
bearing shales, were formed by water 
carrying organic matter down and depos¬ 
iting it in lakes from which water evap¬ 
orated. Animal and plant tissue con¬ 
verted into mucilaginous matter by 
sulfates. 


Theorie der 

Theerbildung. Ber. SO, 2743-82 ( 1897 ) 
Distilled Scottish oil and determined the 
composition of fractions. Following is 
comparison of rame fraction from brown 
coal and Scottish shale on fractions 
low 110°: 


Scotch Oil Brown Coal 

Paraffin . 42% 16% 

Naphthenes. 10 4 

Aromatics . 73 45 

Ethylenes . 39 31 


Aromatics determined as dinitrotolu- 
ene. Total unsaturated determined by 
heating for one hour with 73% of alu¬ 
minum chloride and distilling with steam. 
Small amount of aromatics in shale oil 
might have been due to pyrogenic actions 
of paraffins but the targe amount in 
brown coal must have been ready formed. 
Sample boiling below 180° also exam¬ 
ined. Contained 44-46% paraffin, and 
specific gravity tests showed that it con¬ 
tained 20% naphthenes. Sulfur also 
detected. 


Ill—MIRON, F. Les Huiies Minerales 
Petrol Schista Lignite. Paris (1897). 
Book dealing with oils in general, with 
chapter devoted to shales, describing 
French retorts and methods of recover¬ 
ing products; also describes Scottish 
practice. Material taken largely from 
Chesneau. 


108-HENDERSON, N. M., CRICH¬ 
TON. H. A., and BRYSON, J. The 
History of Shale Retorts at Brox¬ 
burn. J. Soc. Chem. Ind., 16, 984- 
993 (1897). 

Historical development of retorts de¬ 
scribed by N. M. Henderson. Philipston 
retort discussed by H. A. Crichton. 
Pumpherston retort discussed by James 
Biyson. 

Bryson Retort: Top of cast iron 11 ft. 
by 2 ft. at top and 2% ft. at bottom. 
Bottom of fire brick 20 ft. long, 3 ft. 
wide at bottom. Heat applied around 
the brick part. 

Henderson Retort: Height from 
ground level to top of hopper, 63 ft. 
Metal part of retort 14 ft. long and 
2 ft. 9 in. by 1 ft. 3 in. at the top. Brick 
part 20 ft. long and 4 ft. 8 in. by 1 ft. 
10 in. at the bottom. 

10&-HEUSLER, F. Ueber die Zusam- 
mensetsung der Schottischen Schiffer- 


112“7BERTRAND, C, E. Characteris- 
tiques. dcs Schistes Bitumineux du 
Bois d'Asson (Basses Alpes), Compt. 
Rend., m, 1677-1679 (1898). 

113 — HENRIQUES, R. The Scottish 
Shale Oil Industry. Chem. Rev. 
Fett-Hars Ind., 6, 61-4, 81-6, 108-12, 
125-9 (1898). 

114 — REDWOOD, I. I. A Practical 
Treatise on Mineral Oils and their 
By-Products. (1898.) 

Includes short histop' of Scottish shale- 
oil industry, geological and geographic 
distribution of Scottish shales, recovery 
of acid and soda used in oil refining, and 
list of patents relating to mineral oils. 

116-CADEIL, H. M., and FLETT, 
J. S. On an Ash Neck in the Brox¬ 
burn Shale Works at Philpetoun 
Edinburgh Geol. Soc. Trans., 7, 477- 
480 (1899). 
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bi woAintB of tht ntilpatoiio Oil Co. 

in Broxbuni ihtia about two hundred 
feet below the eurfaoe, voteanic neck 
wu di^vered. It wu oval in oliapc 
and some seven hundred feet m diam¬ 
eter in longest direction. Seems to be 
submarine volcano, as evidenced by 
rounded quarts pebbles and sand grain.«. 
Shale is not burned up near the neck 
but remains good in quality up to edge. 
Discussion of pctrograpliical character 
of material from the nerk aiipondeil by 
.lobn S. Klctt. 

116- HENUKRSON. N. M. History of 
Shale Retorts at Broxburn. (Pum- 
pheislon Patent Retort by Br>son) 
J. Soc. Oiem, liid, IS, 246-248 
(1899). 

(lives history of retorts and composition 
of products made by each type of retort. 

117- OLLlPHANT, 1'. H Miiiend 
Resources of the U. S., 242-4 (1899) . 

Description of Scottish oil shale indu.stiy*. 

118- STEU.4RT, D. R Refiiiitig Shale 
Oil. J. Soc. Chcm. Ind., IS, 248-249 
(1899). 

New retort, as developed at that time, 
gave more oil but oil »:is more ihiriciilt 
to refine. Solid paraffin yield iiiereased. 
More sulfur in products from new nUort. 
Henderson continuous still yet used. 
Acid used twice in refining ami then used 
in NIL recoveiy. Fixed N> caused by 
sucking in air. Nj equivalent to 4 lbs. 
(NHt)iSO. per ton found in some retorts. 
Others less than 2 lbs. Amount of vitriol 
used .2J59',< of amount of cnidc oil, and 
721% by weight. Caustic soda, 084',<i 
by weight of 70%. soda. Cost of refining 
gallon of oil, 0.72 d. 

llJf-BRANNER, J. C Oil Bearing 
Shales of the Coa.at of Bnisil. Am. 
Inst. Min. Eng. Trans., S>l, 537-554 
(1900). 

Shales along the coast of Bmril are ter¬ 
tiary. Map of area given. Camaragilic 
shales yield from 78 to 3055% volatile. 
Combustible non-volatile, 3 to 12'7. Ash, 
60 to 90%. Riacho Doce shales about 
the same. 

121— DUNLOP, ROBERT. The New 
Zealand Coal and Oil Company a 
Work at Orepuki. New Zealand 
Mines Record, L 219-220 (190()). 
Discussion of Scottish type plant being 


erected at Orepuki. Output of oil 3000 
gals, per day. 

122- OUNLOP. R. Oil Shales at Ore¬ 
puki. New Zealand Dept. Mines 
Rept., (M, 52-54 (1900). 

Dcscrilxai plant being installed to gel 
oil and animonia from oil shales at Ore¬ 
puki, New Zi'aland. 

123- STELIART, B. (’oniributiiin to 
the Cumpixsition of Shale Naphtha. 
J. Sir-. Chcm. liid., IS, 98689 (1900). 

ExiH-rimcnla to determine what saturated 
hydrocarliuns were found ill sliale spirit. 
Four gallous of 0 737 napbiha tn'ated 
three times with lOVr conce-ntrated sul¬ 
furic acid and washed null water and 
alkali. Oil dned over solitl ca<istic and 
distillcil III iron still with head. One 
g.dlon ubtamed. This was fractionated 
eight times Dleflnes further removed 
from fr.ielioiis with siilfiirie acid and 
eaiistir Benreuc and toluene removeil 
by sulfuric acid and nitric ai-id. Iden- 
tilietl number of parallins and found con- 
sideriiblc binxeiic and lohicuc. 

124~ANO.N. New Zi'aland Coal OU Co. 
New /salami Miues RccorI, 4, 4"0- 
171 (1901). 

Helales to Oia-ration of retort and process 
ul New Zealand Coal and Oil Company's 
woik at Orepuki. 

126--CADKLL, H. M. ecology of Oil 
Shale Fields of the Isilhians. Edin¬ 
burgh Oeol. Six*. Trans., S, 116-163 
119011. 

OoikI description, with map. Extent of 
field-, pnslucls, illustratiuiis, and sections. 

126- d)ADELL, H. M. Oeology of the 
Dll Shale Fields of the Ixuhians. 
I'siiuburgh (ieol. Si«. Trans,, S, 116- 
162 (19011, 

(lood description with majia of oil-bear- 
iiig formiitiona of loner carliomferous 
systems. 

127— CADKIX, U. M. Oil Shale Fields 
of the Lcithians. Inst. Mining Eng. 
(London) Trana., Si, 314-371 (1903) 

(lisid deacription with map and short 
discussion of oil shale industry. 

12 ^LLI8, U. W. Bituminous Shales 
in Nova Scotia and New Brunswick, 
with Notes on the Oil Shales in 
Scotland. Summary Report. Ocol. 
Sur. Can., 75, 3834) (1903). 
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Report on geology of oil ehales in both 
Canada and Scotland. Extract from 
Dr. Hows’ paper (Stillman's Journal and 
Edinburgh Phil. Jour., 1860) gives fol¬ 
lowing comparison between coal, stel- 
larite, and shale. 

Coal Stellarite Shale 

Volatile. 33ii8% 6656% 30.65% 

Fixed Carbon.. 62.09 25.23 1058 

Ash . 4.33 8.21 58.47 

and following ratio of carbon to hydro¬ 
gen: 

Cannel coal, Wegan. 100- 5.65 

Cannel coal, Leshmahagow.... 100-8.71 

Capcidrea (Jannel coal. 100-10.05 

Torbanite, Scotland. 100-12.43 

Albcrtite, New Brunswick. 100-1055 

Stellarite, Pictou, Nova Scotia. .100-12.43 

Following arc oil yields per tun from 
Fraser Oil Works; 

Union Oil coal, W. Va. 32 gals. 

Elk River coal, W. Va. 54 “ 

Kanawha coal, W. Va. 88 “ 

Leshmahagow Cannel, Scot¬ 
land . 40 “ 

Albcrtite, N. B. 92-100 “ 

Torbanite, Scotland.160-125 “ 

Stellarite, or Stellar coal.... 50 “ 

“ ..*2.. 50- 74 “ 

" " " “ #1..123-126 " 

From standpoint of oil and by-prod¬ 
ucts Canadian shales are better than 
those of Scotland. 


129-GARRETT, T. C., and SMYTHE, 
J. A. The Bases Contained in Scot¬ 
tish Shale Oil. J. Chem. Soc., 81, 
449-56 (1902). Pt. I. 

Analysed oil obtained by treating green 
naphtha with sulfuric acid (dil. 1:9) frac¬ 
tionally distillcd-isolated fractions: 


Below 120° . 05% 

120-160° . 13.4 

160-200 . 435 

Above 200° .43.1 


Portions boiling below 164° treated 
with HgCl> (solution of bases in HCl be¬ 
ing added to hot 10% solution of H^L). 
Mercury salts fractionally crystallised 
from water slightly acid with HCl. Bases 
regenerated by removing Hg either by 
NaOH or HaS. 


Boiling Point 

Pyridine .115-116’ C. 

2 Methyl pyridine (Picolin) 1295‘ 

2-6 Dimethyl pyridine. 1425° 

2-4 Dimethyl pyridine. 159° 

2-5 Dimethyl pyridine. 155° 

2-4-6 Trimethyl pyridine_ 1705° 

Constitution proved in each case by 

oxidation to corresponding acid (with 
KMnO.). 

130- CONDER, N. Oil Shales in Tas¬ 
mania. Australian Mining Standard 
81 (1902). 

131- GEIKE, A. Two papers on the 
Geology of Fyfe. Mem. Geol. Sur¬ 
vey Gotland, to, 284 (1900), and 
16, 421 (1902). 

132- gray, THOMAS. Phenols from 
Oil Shale. J. Soc. Chcni. Ind., SI, 
845-47 (1902). 

Residue from 3200 gals, green naphtha 
trcaled with 28 gala, of NaOH (27'/( 
NaOH) fractionated and separated the 
phenols. No p-cresols; some guanole; 
5-6% phenol; 12-13% o-cresol; 1.30-35% 
m-cic.«ol; and xylenols. 

133- BLAKE, G. S. Oil Shale from 
Natal (analysis). Imp. Inst. Bull, 

I, 74-76 (1903). 

Thin shale between coal beds yields less 
than 1 gnl. of oil per ton. 

134- CARNE, J. E. The Kerosene 
Shale Deposits of New South Woles. 
New South Wales Geol. Survey 
Memoir, No. 3 (1903). 

Memoir of 333 pages devoted to kero¬ 
sene shales of New South Wales. Part I 
deals with shales in general, giving physi¬ 
cal and chemical properties and origin. 
Part II takes up distribution, mode of 
occurrence, and properties of shales of 
New South Wales. Part III, specific 
deposits of New South Wales. Part IV, 
statistics. Part V, analogous substances 
including French shales and Scottish 
shales, etc. Appendix includes petrologi¬ 
cal notes of Capertee Valley district and 
discussion of mining titles for coals and 
kerosene shales. 

136-GARRETT, T. C., and SMYTHE. 

J. A. The Bases Contained in Scot¬ 
tish Shale Oil. J. Chem. Soc., SS, 763 
(1903). Pt. II. 

Examination of fractions boiling about 
164° resulted in isolation of only two 
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pure subkineee, % 4 ^ tnmethvi pyridine 
most abundani. 2<3 dimethyl pyridine, 
b. pt. 768 mm. wm found. 

138—LUDY, F. Ichthyol. Chcm. Ztg., 
g7, 984 (1903). 

Ichthyol is a’ater soluble oil obtainfd 
by distillation of bituminous shales from 
Seefeld, Tyrol, and subsequent sulfona* 
tion and ncutralintion of shale oil with 
NKi. It comes on market under name 
ammonium sulfo*ichthyolicum. etc., and 
up to 1900 was exclu.Mvely prepared by 
Hamburg firm of Gordes, Hermann and 
Co. Substitutes such as “ichthyoform” 
have since appeared. 

137”SNKDD0N, J. H. Description of 
the Dudding>'tou Shale Minos uml 
the Niddric Cattle Cnulc Oil Works, 
lust. Min. Eng.. £0, 122-133 0903). 
Lengthy description of power plant in¬ 
stallation. elcctncHl haulage, equipment, 
and crude oil works at Uiiddingstou shale 
mines. 

133-PLUMMEK. JOHN. Shales in 
Australia. Kng. and Mm. J., 78, G6- 
67 (1904). 

New South Wales (!epo.^ita found along 
shallow western edge.-* of coal-bearing 
areas. Dcposit’i worke<l at pre.'-ent at 
Hartley Vale, New Harih'y. Genowion, 
in Blue MountAin dHtnet, and at Joadja 
in Miltagung district At Jojidja cost of 
mining was 3s and 9*1 to 208 per ton. 
Fust retort u^^cd at Hartley Vale by 
Hartley Krro'‘enc C'u. w.as circular in 
form fitted with trays <m which frliale 
was placed. Furnace of inufllc type. In 
18M Western Koroene (Jo , lAd, began 
treating shales m ordinary gas retort but 
finally changed to vertical typo. One 
company had 40 retorts erected at Tor- 
banc. They were 46 ft. 6 in. high with 
cross section of 4 ft. 6 in. by 2 ft. 6 in, 
holding 14 tons. Tull relorf.s increa.'-ed 
ammonia yield. Crude oil 0800 sp. gr. 
is hauled two miles in a tank c.ar and 
distilled. Products: Naphtha, Vi; gas 
oil, 66%; blue oil, 10%; paraffin, 8%; 
tar, 14%. 

141—PETRIE, J. M. The Mineral Oil 
from the Torbanite of New South 
Walea. J. Soc. Clicni. Ind., 2A 996- 
1002 (1005). , , , 

Describes torbanite and oils obtained by 
its distillation. Torbanite exists in only 
three countries, Scotland. Autun. and 


New South Wales. All oceun in osr- 
boniferous or premo-carijoniferuiu epoch. 

1-actors in lU make-up arc: humte coin- 
pounds, precipitated by solutions of cer¬ 
tain mutyamc salts in water; ftclalmous 
bodiua of microscopic ulttae and their 
secreted oils, spores and pollen grains, 
imd dark brown bitumiiioua mailer. No 
slielU, Hsli bones or dialoiiu have ever 
bet'll fuiiiid Uelaliuous bodies compute 
90^1 of tlie organic matter present; hence 
ratio of volatile to tised carlnm is high. 
.\lgae cclU iH'ciir in cauuels. but are no 
lunger jirtalomiiiatiiig material I’rcaenl 
Scot toll shales have humic matter only, 
wilh vaiiiiiis aiiiiiiinta of secondary bitii- 
iiimoiis tillratiuiu. ConipteiUun of New 
South Walea toiiiamle given by Disuu 
as follows, carbon, IS-t'i'.o; hydrogen, 
1205',c; oxygen,5 49'; ; niirogcii,028'.".; 
sulfur, 001','t; ash, 0 55'/'e. Soluble in 
cl her, OS',; extract consiats of antii- 
rated h>drocarliona of high boiling point. 
Torliaiiitc list'd in New Soiilh Walea for 
gaa making, mfi-rior gnnles lit'iiig dis- 
iilletl for oil, wax, and ammonia. Com- 
ptcsitioii of Hartley seam as itillows. top. 
14 gals, per ton; inlcrniedinte, GO gals ; 
lust export shale, 150 gals.; micriiiethatc 
ijiiahly. 60 gals.; boltom, 14 gala. Analy¬ 
sis: naphtha, 3'.<; solar oil, 80',1>; heavy 
oil, 17'.; ; rcsiihie, 20'7. Crude oil is 
mixture of lainiirms ami olefines. Ole¬ 
fines form 60-70','r of light distillate, de- 
ert'aso as boiling rises and thaappear at 
250-400“ V. Naphtha (Ofe of cnide) con¬ 
tains about etpiai proportions of olcfinea 
anil pamllins Noticeable aiiioimtii of 
l>hcnols. Small amount of thiophenes. 
Small amount of naphthenes. 

142 -ARON, A. I/Intluslrie Kransaiae 
dcH Schisles Ihtiiiiiincux. Ann. det 
Mmea Meiiioires, lOlll scr, 9, 47-75 
(1900). 

I’arf I di.scus.«es modifiiai Scottish retort 
u.-cd m hYuiiec. It la a Yoiing-Kry model, 
internally huitcil by combustion of reai- 
litics. Operation described. Part 11 givea 
results of new retort. Following table 
sliowa progreas of induatiy: 

Tona llcctolitrea 
Year Shale Extracted Oil Produced 
1893 186,040 97,820 

1895 216,079 108,958 

1897 190202 114,763 

1800 209,125 131285 

1001 208,070 131/172 

1003 188,280 136,136 
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In 1893, 820 men were employed in 
industry and in 1904, 834. New retort 
effected very considerable change and 
it is suggested that it be universally 
accepted. Part lU is discussion of mar¬ 
ket conditions, including discussion of 
competition with well petroleum. Con¬ 
sidering cost and quality of shale oil and 
well petroleum, shale oil is at great dis¬ 
advantage. 


143-CADELL, H. M., and WILSON, 
GRANT. Geology of the Oil Shale 
Fields. The Oil Shales of the Lothi- 
ans, Pt. I. Scotland Geol. Survey 
Memoirs, 1-97 (1906). 

Memoir is dissertation on oil shales of 
the Lothians and is divided into three 
• parts. Part I, Geology of the Oil Shale 
Fields, by Cadell and Wilson.' Part II, 
Methods of Working the Oil Shales, by 
W. Caldwell. Part III, Chemistry of the 
Oil Shales, by D. R. Steuart. Part 1 
includes geological position of shale 
measures, distribution of oil shales, char¬ 
acter of shales, and detailed description 
of each particular section. 


144-CALDWELL, W. Methods of 
Working Oil Shales. Oil Shales of 
the Lotltians, Pt. II. Scotland Geol. 
Survey Memoirs, 98-131 (1906). 

This is Part II and deals with methods 
of driving the mines, methods of work¬ 
ing, tiintwring, ventilation, and haulage. 


146—STEUART, D. R. Chemistry of 
the Oil Shales. Oil Shales of the 
Lothians, Pt. III. Scotland Geol. 
Survey Memoirs, 133-186 (1906). 
This is Part III and includes statistics, 
chemical composition of various shales, 
processes of manufacture, products ob¬ 
tained, and their uses. 


146—ELLS, R. W. The Geology and 
Mineral Resources of New Bruns¬ 
wick. Canada Dept. Mines, Geol. 
Survey Branch, 107 (1907). 

Thick oil bands of Albert Shales are 
found in eastern area at Taylorville on 
the Memramcook River; also near 
St. Joseph College; at Bellevue; and on 
east aide of Petitcodiac River opposite 
Hillsborough at Dover. Shales belong 
to upper part of Devonian system. On 
upper part of Turtle Creek in western 
Baltimore, gray shale beds are found 
with thickness up to 17 to 20 feet. Spe- 
cifio gravity of shale IJ6. Yields large 


amount of gas of high eandlepower 
8500 cu. ft. per ton. ' 

Analyeis oj Shale from Baltimore 

Per Cent. 


Volatile carbon compounds.42.78 

Fixed carbon . 17.45 

Silica .2088 

Alumina. 7.91 

Iron. 1.97 

Calcium sulfate. 756 

Magnesia . 1II 

Phosphoric acid. 31 

Ash . 39.70 


Other analyses of gray and black shale 
from Baltimore: 

Gray Black 

Moisture . 1.10 036 

Volatile matter. 45.32 3950 

F'ixed carbon . 139 3.00 

Ash. 50.69 58.10 

Sulfur. 1.70 1.04 


147- hellsing, GUSTAFF. Shale Oil 
Industry of Scotland and France. 
Sveriges Geol. Undersokn Arab., 2, 
1-92 (1907). 

Discusses oil shale industry at length, 
giving geological as well as economic 
data. 

148- OLIVEIRA, E. P. Sobre Algims 
Affloramentos de Carvao no Parana. 
Escola de Minas de Oiiro Preto 
Annaes, No. 9, 91-94 (1907). Inst. 
Mining Eng. Trans. (London), S6, 
759 (1907). 

On carboniferous oil sliale near Conoin- 
baa and Iraty. 

149- ANON. The Pumpherston Sea- 
field and Deans Works of the Pum¬ 
pherston Oil Co., Ltd. Inst. Mining 
Eng. Trans., London, S6, 602 (1908). 

Description of workings of Pumpherston 
plant. Employ 1400 men, two-thirds 
connected with mining department. Dis¬ 
till 1900 tons daily. Refineries handle 
20,000,000 gals, per armum. Shale con¬ 
veyed to breakage machines by wire 
rope haulage, is then conveyed to hop¬ 
pers by endless chains. Pumpherston 
letort; upper part of cast iron 11 ft. 
lung, 2 ft. in efiameter at the top, 2 ft. 
4 m. at bottom. Lower portion fire brick, 
about 20 ft. long and enlarges to 3 ft. 
in diameter. Heat applied externally by 
burning non-condensible gases. Tempers- 
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tun UMT txrttam laoo to ISOO’ F. Oil 
jaan dittUled in the cut iron part nt 
about 900* F. NRi dialilled in Mttom. 
Vapor and NHa watere condenaed in 
unal condensers. Uncondensed pises 
paai tbrouah NH* scnibbers and then 
naphtha scrubbers, then back to retort 
to be burned. Steam injected in lower 
part of retort. Yield about 23 pils. per 
short ton. Water containing Nit passed 
through tower scnibbers with steam pass¬ 
ing in counter current. Steam pressure 
about 40 lbs. lame used to remove the 
lut trace of NH. from water. NH, and 
steam passes into lead-lined saturator*. 
Sulfate of ammonia preeipii.ated Refin¬ 
ing proce* described, not essentially dit 
ferent from petroleum refining. 

160 —ANON. Kerosene Shales. J. Roy. 
Soc. Arts, se, 748; C. A., t, 2818 
(1908). 

Shales found in New South Wales re¬ 
torted for gas oil. kerosene, lubricating 
oils and paraflirur. Best grades yield 
ISO gala, per ton. 

161~ARNOI.D. RAT-PH and ANDKR- 
SON, ROBERT Metamorphism by 
Combustion of Hydrocarbon* in the 
Oil Bearing Shales of California. 
J. of Oeol., 750-9 (1908); C. A., 
t, 522 (1908). 

Subterranean fires usually attributed to 
volcanic action may have been caused 
by burning shale. Biinied shales are 
found at depth of a thousand feet and 
it is evident that even in pleistocene 
time* the fires were active. 

162— BAKER, 0. H. Australian Kero¬ 
sene Shale. U. S. Cons. Rept. .1.4J, 
107-108 (1908). 

Notes preparations to work New .South 
Wales deposits. Deposits 130 miles from 
Sydney. Cover 41 square tiule« .8.'iiiii.s 
from a few inches to six feet thick. Rich¬ 
est is Jaodja mine, 77 miles from S.vd- 
ney. Yields 130 gals, oil, 15,400 cu. ft, 
gas per ton. Wolgan: 15-30% ash; yield, 
80-160 gals. 

163- BRm8H GEOL. SURVEY. The 
Scottish Oil Shale Industry. Chem. 
JRg., JS, 118; C. A.. 2, 896 (1908). 

Review of Scottish shale oil industry, 
including mining and chemical working 
of product*. Shale yields 17-55 gals, of 
oil per ton and NH, 56 lbs. per ton. 


164-OALDWEU., WM. forking 
Oil Shnles ftt Pumphenton, isit. 
Minins Eng. Londf^i, $81 (1906). 
Description of workingit of the Pum* 
plteniton minm. Oil contAiniMi in 
eifsht worliAbie i>eaniii. Dtviien nbotii 
800 ft. T(^ fcanw give giMxl yichU of 
oil and NH*. The lowr, or Puinpbenh 
ton shales, give compiinitivcl.v large per¬ 
cental pc of NH* and lew oil Poorer 
quality aa depth mcr<‘a*ei> Mincil by 
tirivmg down one eeam and croiW'Cutting 
through others. Gives detailnl ineihtvlii 
of ahootuig, cte. 

166~CRAMin'ON. C. H.. and TAIT. 0. 
On Certain New Isoealitie^ for Oil- 
Hearing Shalea near KAlmburgh K4lin- 
burgh Cool. Sw. Trana. P, 102-7 

{\m). 

Geological location, including Bection of 
certain ehalea near Kdinlmrgh in group 
of rocki* called Wninlie .dialea and Gran- 
ton rantlxtonea. 

157—Eld-tS. R. W Ritiiinitioim Shulra 
in Nova sScotia and New Hrunawick, 
with Noica on the <)]1 Sliales in 
Scotland Canada Dept. Minen 
Rumni. Rept.. 132-U2 (1008). 
D(*xcril>e8 geologv of oil ^haion of Scot- 
land and of Nova Scotia and New 
Rniri'^wick and givei* reaiilu of dinlilla- 
tion tcj'lK of latter. 

168 GRKGORICS. HlIDOIsF. Mineral 
\Va\f*#>. their Prepuratjon iiinl Upwi. 
TmndatMi by Clwm. Salter, London; 
71-70 (19t«). 

M*cti«m on waxm derived fnun 

-hale oih. 

169^MAGNIN. .1. Is7ndii''frie dw 
St^istet BiUimineux. Petroleum, 8, 
20-23, 36-37, 61, 52. 68, 69 (imW) 
Ih-<iiin*s I'roec'wn of <lii*tin<'iti4*ti and 
r< fmmg U'^d m Scotland 

leO-WHITK. DAVID. Some Prob¬ 
lems in the Formation of Coal. 
il 8. Geol Survey Econ, Geol., If, 
292-318 (190S). 

Quei'tum of formation of coal not merely 
of geneeia of certain coal but of many 
coaw of different kin<iN. ImnorUnt fac¬ 
tors, (a) difference in growth and accu¬ 
mulation of organic matter, (b) kindi of 
orf^nUmt contributing to moat of aoou- 
mulatioQg (e) conditioai of organic 
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d^mposition, (d) nature and energy 
of dynamic force bringing about in 
varying degrees alteration of organic 
reaiduee. Need of further obraervation. 


lei^^TEUART, D. R. Oil Shale 

Industry of Scotland. Econ. Gcol.. 

S, 673-1598 (1908). 

1^8-35 gals, crude and 30-70 lbs. (NH.)r 
SOt per ton shale. Refined products of 
crude are naphtha. 4%; burning oil, 
33%; gas oil, 7%; lubricating oil, 20%: 
solid paraffin, 10-12%. 

Middle of shale oil field 13 miles due 
west of Edinburgh. Field 5-8 miles wide 
and 18 milra long. Importation of oil 
from America made necessary greater 
yield of NH, from Scottish shales. De¬ 
scription of shale oil jiroduction. Tor- 
Mnhill or Boghead mineral first used 
It IS remains of organic matter in orig¬ 
inal position. Analysis of mineral by 
AnderRon: Carbon, 64.02%; hydroj?eti, 
8.90%; nitrogen, 0,6.5%; sulfur, 060%; 
oxygen, 5.66%; ash, 30.32%. Geological 
section of shale oil districts. Good oil 
shale black or brownish color, fine 
iroincd, and free from grit. Very re- 
^stant to disintegration by weathering. 
Tough and sometimes flexible. Under 
knife thin shavings turn up and curl 
over. Richer shales nearly always black 
but range from brown to gray as they 
decrease in quality. “Plain” and “curly" 
shales sometimes found in same layer. 
Carbonaceous matter different from that 
m coal. Coals yield coal tars but not 
nctroleum distillates. Gravity of distil¬ 
late from coal over 1. From shale, 
0 . 86 -, 88 . 


162“RASKERVILLE, C. Oil Shales in 
Canada. 7th International Congress 
of Applied Science. London. Sec. 4a 
T, I- Organic C3icm., 22-32 (1909). 
use of shale as source of oil in Scotland, 
Germany, and Australilt long known. 
Gesner claimed to be first to produce it 
in America. Demonstrated its use in 1846 
North American Kerosene Gaslight Co. 
,,made it at Newtown Creek, Long Island, 
and sold it under the name of “Kerosene 
Oil.” In 1853 the U. S. Chemical Manu¬ 
facturing Co. worked coal tar for lubri¬ 
cating oils at Waltham, Mass. In 1857 
the Downer Kerosene Oil Co. first made 
mineral oil from Albert coal in New 
Brunswick, Canada. Works were erected 
by Downer in Boston and Portland, 
Maine. About this time the New Bed¬ 


ford Co. of New Bedfcrd, Man 

ISM «0“‘ from SSofed 

SIX plants were erected near 
Pittsbu^, Pa. In I860 nearly s^v 
companies were in existence. The folInnT 
mg materials were used; 

Mineral 

Albert Coal (Albertite) 

Asphalt Rock (New Brunswick) 

Pictoii Shales (Nova Scotia) 
Breckenridge Cannel Coals (Kv 
Erie R. R. Coal ^ 

Newburgh Coal 
Falling Rock Coal 
Pittsburgh Coal 
Kanawka Coal 
Elk River Coal 
Cannelton Coal 
Cashocton Coal 
Ouachita Brown Coal (Ark.) 

Ouachita Bitumen (Ark.) 

Boghead coal imported to the extent of 
29 00() tons m 1859. Yielded 120 gals of 
oil i^ich gave 65 gals, lamp oil, 7 gals 
paraffin oil, 12 lbs. wax. Cost of oil 
e.stimatcd. at 63 cents per gal. Analysis 
of Albertite as follows: 


Gals, oil 
per ton 

no 

• 64 

.) 130 

47 
72 
80 
49 
71 
60 
88 
74 
68 
64 


Carbon 

Hydrogen 

Nitrogen 

Sulphur 

Oxygen 

Ash' 


Wetherill 

Gesner 

86.30% 

84.40% 

8.96 

920 

2,93 

3.06 

Trace 

Trace 

1.97 

222 

0.10 

0.12 


Price in 1863-74 was $15 to $20 per ton. 

Black Band” shales in New Brunswick 
yielded 63 gals. In Westmoreland Co. 37 
gals. A company in Westmoreland Co, 
had 100 retorts with capacity of 100 bbis. 
per day. Shale produced 7,500 cu. ft. of 
gas per ton. Pictou shales also utilized. 
Describes various shales. Albert ^ales 
gave 55 gals, per ton, sp. gr. 0.93. 


Naphtha (0.72 gr.) 

Light oil 

Heavy oil 

Paraffin 

Total 

Loss 


Per Cent. Per Ton 
9.09 6.9 gals. 

1857 12.0 
14.00 75 

754 35 pounds 
4720 
5280 


Rm* were sent to Pumpherston 
Oil Co., Ltd., and run through its ex- 
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perimental plan. Gave 48 V. S. Gab, per 
k>ng ton; 77 Ibe. (NH4)sS0«; oil, brown- 
bh black. 8p. 0.92; Oaal). P; 

setting point. 54^ F.; sulfur, 0^62; B.T.U. 
value, 18,474 per lb.; gas analyses as 
follows: 



Per cent 

Carbon dioxide 

29.67 

Carbon monoxide 

5.06 

Olefines 

133 

Methane 

1102 

Hydrogen 

59 92 

Calorific value, 305 3 Il.T.U.' 

s per cii. ft. 

8p. gr., 0,613 (air-- 1). Oil 
follows: 

yielded as 

U. S. Gal. per Ton 

Naphtha 

C7 

Burning oi! 

51 

Ga.s oil 

67 

Cleaning oil 

09 

Lubricating oil 

to 

l^iralfm wax 

13 

Total 

190 

Residuum 

IS 

Creo‘<<)le, tnr, pitch, etc. 

260 


Large depo-jiH available that will >icl(l 
one barrel of oil an<l by-product.^ per 
ton. 


164—BASKKUVII.LE, C. Kconomie 
PosKjbilitics of .Niueriean Oil iShalc*. 
Kng. and Mining .1, 140-151, 

ia5-109 (1909). 

Gives history’ of oil ‘•hale indiisny* (es¬ 
pecially American); 4li-eiis'-es nietluMb of 
mining and treatment in light of Scijitii-h 
practice. Pages IIO-I.'VI give lastoncd 
development. Pages 105-190 inchule 
rnaile on New Hrun.-wick Hallimoie shale 
i>oth in eximrirnental and commercial ap¬ 
paratus. 

Commercial Tests. Gave 40 imp. gal. 
or 48 IJ. 8. gal. jKr ton and an average 
of 47 lbs. (NIDJSG,. Gives rc.-ulU on 
rc'fincd product. I)c“cril>e$ inctiKHls of 
determining (NIL) (Bjiiley method). 
Calorific value discussed. 

Run on 36 tons of New Bniii.«wick 
shale in Pumpherston exr>crimcDial Bry¬ 
son retort yicldetl average of 40.09 Imp, 
gab. of cnide and 76 94 lbs. (N1L)*SC)4 
per ton. Gas: Ca. 29.67; CO, 506; 
olefines, 1.33; methane, ll.(Q; H*, 52.92; 
calorific value. ^.1 B.T.U.; sp. Rf-* 0.613. 
Products distilled using 3091? steam were: 


Per Cent. 
ofCruile 

Heavy uaphtlm. 0767 gr. 163 

Burning oil. 07954 gr 10 04^ 

Gas oil. 08314 gr. 14 78 

Clenmug oil. 0 8713 gr. 283 

Lubricating oil.06957 gr. 958 

Crude ttax.’.. 319 

(•Required 4 gab. HiSO, (164 gr.) to 
refine 100 gab. shale oil) 

.Vdiiitional information Aniilysm of 
shale iiuu'lurc. 035^/ ; volatile^, 44 77''«' 
fiv’d earbon, 595‘*'r; a-di (plK>^phorie 
acid, 0 3G, trace of chromium, light 
brown color), 4893^1^; total, 1009V. 
Sulfur. 1.43‘vr: Milfur in c<ikc. 02'.c; 
nitrogen, 1.9C^'r. 

166-RASKKRVILLK, CHARLh^!. and 
HAMGU, W. A. Oil Shales of 
Aim rica .1. liul Knd Chi'iii. /, 
507-11 (1009). C A.i.VlM (Taken 
from paper read before the N. Y. 
Si’c <if Soc. ('hem. Ind . April IK1. 
11X16 > 

Shale oil known in Knginiul and Ger¬ 
many. New Zt'al.iiul and Au“-tridia, and 
Aineneu. Oesner oianiteil j'lant using 
coal in 1855. Review of ci>al-oil industry 
from 1S16 to 1860, when diKCoveiy- of 
pf'trt.leum Flopped the induMry. 

166 'HI-1'U. I CLARKK. K. 

Wliangaroa Divimoii. Bull 8. New 
Zealaml Ccol Sur. p. 06 (1909). 

167 LLUS. R. W. Joint Report on the 
Bitunnnotui Oil Shales of New Bruna- 
«iek and Nova Scotia, also on the 
Dll Shale lndu^lry of Scotland, 
('.aiiada I)ept Mines (1909). 

f»0'/f of the total N» )•• itrovered in the 
Puiupher^ton plant. Sp. gr. of crude is 
066 to 0f<6 with ciuigealmg point of 
32 (' Oude contains ab<»ut 1% NV 
Mci-t of di’-tiilalmn ueciirs below 427* 
.ViT (' is maximum temperature re- 
qijirfd in retort. A detailed account of 
each Ftep in mnnufftcture of shale oil 
i.H given, Geological position and cliar- 
acter of Oil shale derKWila of (bruMia. 
Union oil-coal of W. Va. yields 32 gab. 
cnidt‘ oil per ton. Fn'neh .shale at Aulun 
and Bnxicn's rowunblea liogheud (kmU 
Vieiib 30 gab. crude which fractionated 
gives burning oil and spirit 25 gab.: 
bibneating oil, 10 gab.; para0^, 2V4 
gab. Servia shale yields 436 to 456 
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gab. per ton. 100 gals, of crude shale 
oil gives; burning oil, 30 gals. sp. gr. 
0.810-0.820); intermediate oil, 48 gals. 
(0840-0.86.5); lubricating oils 1S8 gals. 
(0880-0885); paraibn, bard and soft 
scale, 148 gals. Shale from Wolgan and 
Capcrtee valleys yields 17860 cu. ft. gas 
per ton, having candle-power of 4852. 
101 ^Is. crude of sp. gr. 0.877 gave on 
fractionation; 


Naphtha 8.48% 

Gas oil 1687 

Illuminating oil 10.50 

Lubricating oil 22.80 

Scale paraffin 6.42 

Vitriol, tar, etc. 24.65 

Residue 3.28 


Very full report on Canadian shales. 
Exceedingly rich .shale found on Mel¬ 
ville Island in 1009, inside Arctic Circle. 


168-EI-LS. R. W. Oil Shales of East¬ 
ern Canada. Canada Dept, of Mines 
Siiinm. Rept., 200-216 (1909). 
Describes occurrence and gives large 
number of tests of oil shales in Eastern 
Canada. 

Shalea oj New Brunamck; Albert 
shale in Albert and Westmoreland Cos. 
Also same formation in Kings Co. Al¬ 
bert mines 20 miles south of Moncton. 
Shales extend eastward past Hillsborough 
and across Petitcodiac River to Mem- 
ramcook River and near Dover. Extend 
westwarti from Albert mines through 
Baltimore, Turtle Creek, Prosser Brook, 
Pleasant Vale, Mapleton, Elgin and 
Goshen. Albert mines and Baltimore 
shalea richest of New Brunswick shales 
all of which belong to the Perry forma¬ 
tion. Dover shales yield per ton 27.2 
Imp, gals, of 0.921 sp. gr., 295 lbs. 
(NH()S04. Taylorville shales 37-48 gal¬ 
lons crude of 0.900-0.925 sp. gr., 93-110 
lbs. (NH,)iSOt. Baltimore shales, 40-56 
gals, crude of 0,981-0895 sp. gr., 30-110 
ibs. (NH.IjSOi. Prosser Brook shale, 30 
gals, crude, 0895 sp. gr., 76 lbs. 
(NHi)iSO». Pleasant Vale, Mapleton and 
Elgin shales poor yields. Goshen shale, 
275 crude, 0897 sp. gr., 36 lbs. (NHdjSO.. 

Oil ahatea of Nova Scotia: Huataport, 
Horton, Cheverie, Walton along Avon 
River. Here shales are abundant but are 
carbonaceous rather than bituminous. 
Shales of Pictou Co., 44 gals, crude of 
0875 sp. gr. Antigonish Co. shales both 
plain and curly, 10-23 gals, crude of 
0.89(W).9I7 sp. gr., 17-38 lbs. (NH.)J30.. 


Oil shalea of Oaapi: 30-36 gals, crude 
of 0.953-0.977 sp. gr., 40-49 lbs, (NH,),Soi 
per ton. Oil m the Gasp shaley sand¬ 
stone often occurs in form of hardened 
bitumens. 

169—ELLS, R. W. Notes on the 'Geol¬ 
ogy of the Oil Shales of Scotland 
and their relations to somewhat sim¬ 
ilar Oil Shales in Eastern Canada. 
Roy. Soc. Canada Trans., 3rd ser., S 
See. 4, 35-44 (1909). 

Short sketch of geology of oil shales of 
Eastern Canada. 

171- MARINOZDCO, F., and TON- 
OLLI, J. Ichthyol from Italian 
Schists. Gass. Chim. Ital., 39, 11, 
575-9 (1909). 

172- WEED, R. Oil Shales in Scot¬ 
land. Iron and Coal Trade Rev., 
79, 205-6 (1909). 

Shale composed of numerous small round 
amber colored bodies having appearance 
of flattened gooseberry skins charged 
with blackened matter, the latter com¬ 
prising volatile substances. Three seams 
being worked in Broxburn mines—Brox¬ 
burn (6 ft.). Burly (16in.), and Grey 
(6 ft.). Oil refined by repeated distilla¬ 
tions; fractionated into different re¬ 
quired gravities and treated with oil of 
vitriol and caustic soda. Black tarry 
matter wliich settles in bottom of still 
after this treatment injected with steam 
into the furnace in form of readily burn¬ 
ing spray, furnishing fuel for the works. 

173- CHERCHEFFSKY, N, Compt, 
Rend., ISO, 1338-41 (1910). 

Some data on properties of shale naph¬ 
thas, including indices of refraction. 

174- ells, R. W. The Oil Shalea from 
the Maritime Provinces (Canada). 
Mining Soc. Nova Scotia J., 14, 1- 
12 (1910). 

Outlines possibilities of oil shales of Can¬ 
ada and describee briefly the results of 
teats of these shales in shale works of 
Scotland. 

17ft—ELLS, R. W, Commercial Values 
of Oil Shales in Eastern Canada, 
based oa their Content by Analysis 
in Crude Oil and Ammonium Sul¬ 
phate. Mining Soc. Nova Scotia J.. 
IS, 26-56 (1910). 

Results of laboratory scale tests of van- 
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om liuUei in Eaiien Cantda. Commer¬ 
cial value depeods oa (1) crude oil ob- 
taioed, (2) ammouium sulfate, (3> cost 
of miniof. Estimates that Canadbio 
s^les are in better position than Scot¬ 
tish to yield profitable returns. Scottish 
plant cost £65 per ton capacity per day. 
Complete 180 retort Pumpherston plant 
would cost £80,000. 

Mining costs in Scotland $1.00 per ton 
Retorting costs in Scotland .40 
Sulfate mgfr. in Scotland .46 “ " 

177—GRAEFE. ED. The Scottish 
Shale Oil Industry. Petroleum, 6, 
69-79 (1910); C. A.. 6, 374. 

History of shale distillation back as far 
as 1694. Refined products in 1900 were 
naphtha, burning oil, gas oil, lubricating 
oil. paraffin, ammonium wilfate, coke 
Organic matter of shales not bitumen 
and not soluble. Gives data on nuinbfT 
of plants operated, shale distilled at vari¬ 
ous intervals of time and price of prod¬ 
ucts. Oootl Broxburn shale gives 25r<» 
liquid and 75*^0 residue. Latter contains 
70'J^r ash, mostly SiOi, AbO* and FoiOi 
with small amount Ca(^ and M^, 
0.5^ carbon, OJ5-19r H». 259?’ Nt goes 
into tar. 409?^ into NHj water, 29% re¬ 
mains in residue and escapes as gas. 
Gives cuts and drawings of mines and de¬ 
scription of mining method.^. Retorts 
have increases! m height. Steam ad¬ 
mitted to inerea«e Nil*. Diagram f»f 
Young, Bryson and Henderson retort. 
Gas after pa.'i.'img scrubber to remove 
Nil* ami naphtha has following com¬ 
position: 


Heavy hydrocarbons 

12% 

Oxygen 

1.0 

Carbon Monoxide 

70 

Methane 

92 

Hydrogen 

386 

Nitrogen 

162 

Carbon Dioxide and 


Hydrogen sulfide 

260 


Sn, gr. (air =1) 062 

Heat of combustion 2700 cal. per gram 

179—GRAPE, E. Ueber Canadischen 
Oclschiefcr. Braunkohle, 9, 424-6 
(1910). 

Brief description of Canadian oil ehalc-s 
including analyses of shale and products. 

ITO-JENE, L. H. Oil Shales of the 
Blue Mountain New South Wales. 
Eng. and Mining J., 90, 407-8 (1010); 
C. A. 4, 2727 (1010). 


Article on sampling duties in mines. 
Shale sampled by taking out quantities 
at regular intervals along face. Low 
.«pccific gravity usually denotes good 
4uile. StMTific gravity runs from 1,08 to 
1.^. Streak of good slude is almost 
white. poorcT ones darker. Fracture cou- 
choidal m good and semi-conchoidal in 
poor 

Lustre highly silky in gooil, <lull in 
[H>oT. Sixty pt»r cent volatil<‘ matter in 
ga.H shales. Idwer volatile shah's usetl for 
retorting. Per cent volatile hydrocar¬ 
bons times 2 15 roughly gnllona m'r ton. 
(Data, of couise, only gootl for N. S. W. 
shales.)— 

181-PHYALA. KVALD Die Nadel- 
fdrnugen Pamffin-Knrsulle und ihre 
Bedeiituiig fiir das «Schot(l.aiidiM’lieN 
S<*liwit*er\’erfahren bei iler Paraflin- 
fabncation. International (liim. 
AppI Sens, 7, Section 4. 32-38 11910). 
Petroleum, 4, 1392; C. A.. 4, 248 
(1910) 

Paraffin exists both .os needle.'* ami leaf- 
bke pla(e.«. The longer cooling the 
greater the projiortion of plates and the 
harder to fitter Kquibbnum ix'lation 
between two forms not xvorked out. 

182'-LKVi:fnN. HAROLD Descrip¬ 
tion of a Commercial Method and 
Apparatu.x for the Armlysi>. of Oil 
Shale. Canada Dept. Mmea Sum.. 
Paper No 26a, pp. 153-156. 

Desrnix's stdl for determining oil in oil 
diule-* Apparatus oasentmlly the ordi- 
n.'iry Scottish method in winch tube is 
he.'ited in giuf furnace and products col- 
ler|»i| in water emded vessels instead of 
Ix ing comlenj*e«l by air. NH* determined 
by oidiimry Scottish methods. 

Hendersnh ix'lort yields 16 to 20 lbs. 
NIL (on on shale which had N* 
equivalent to 74 U»s. (NIDvSO* per ton. 
Voiing-Beilby retort gave twice as much 
and Pumpherston gave 52 lbs. per ton. 
Ammonia inethml based on Pumpberston 
yield. Author sta(«'s there is no appre¬ 
ciable chfTerence In'tween nitrometer 
methorl of determining NIL and that in 
which it IS distilled over and titrated 
((.‘oehmeal indicator). 

183--THOMPSON, A. B. Petroleum 
Mining and Oil Field Developmrai 
uftiler the Caption Oil Field Devd- 
opment, 118-121 (1910). 
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Short general diecuasion of oil abslea. 
Torbanite and keroeene ahalea of New 
South Wales partake of nature of coal, 
yield 60-78% volatile matter and 6-16% 
Bxed carbon. West and Mid-Lothian 
shales found in seams 1-8 feet thick in 
synclinal basins of carboniferous system. 
Yield 20-40 gallons oil per ton. Good 
oil shale distinguished by brown streaks, 
toughness, and resistance to disintegra¬ 
tion by weathering. "Plain” shale 
smooth and flat. “Curly” shale con¬ 
torted and richer than "plain.” Molten 
igneous rock introduced into shale de¬ 
posits at one time or another, caused 
natural distillation and oil thus formed 
Sowed into fissures in the rocks where 
it has remained. 

■184—ANON. Oil Shales of Scotland 
and Their Distillation. Petroleum 
Rev., «6, 191-2, 229-30 (1911). C. 
A. fl, 535. 

Pumpherston works started in 1882; cov¬ 
ered one hundred acres. At Pumpher¬ 
ston shale conveyed to breaking ma¬ 
chines from mines by endless wire rope 
haulage; from breaking machines it 
passes into hopper-shaped hutches, capac¬ 
ity 20 cwt., and is conveyed to top of 
retorts by endless chain on inclined scaf¬ 
fold. Vertical wlindrical retorts built in 
sets of four. Upper cast iron part of 
retort is 11 ft. tong and 2 ft. in diameter 
at top, bottom slightly larger, or 2 ft. 
4 in. Lower fire brick part is 2 ft. in 
diameter at bottom and is 20 ft. long 
Heated by non-condensible gases mixed 
with air. Temperature 1200° to 1600° F. 
in lower part of retort.. Steam delivered 
at slight pressure. Temperature 900° F. 
in tipper part. 

Oil and NHi gases drawn oil together 
near bottom of cast iron part of retort, 
and pass through atmospheric condensers 
from which condensed oil and ammoni- 
acal water flow into semrator tanks. 
<3ases next pass through NH. scrubbers 
and then through naphtha scrubbers. 

NHj water passed through heater and 
into top of still. Still is 30 ft. high and 
cylindrical with cast iron trays fixed 
horisontally every two feet from top to 
near bottom. Steam is introduced into 
still at 40 lbs. pressure. Steam and NHi 
gas freed in the still pass through lead- 
lined saturator and bubbles through holes 
in lead work placed around tnrqiimfcr- 
enfp at bottom of vessel. Simultane¬ 


ously sulfuric acid is run into saturator 
and at certain temperature sulfate of 
ammonia forms and falls into pit in 
center of bottom of vessel. Mixture ii 
assed into chambers having perforated 
ottoms so that the liquor may drain 
away leaving solid sulfate. 

Crude oil allowed to settle 12 to Ig 
hours at a temperature high enough to 
allow water to separate out. Lightest 
fraction of oil distilled and copdctwii 
in water cooled coils. Heavy oil led by 
suitable pipes into second arid then third 
boiler, lighter fractions of oil passing off 
first in each still. From third boiler oil 
passes into cast iron still and is dis¬ 
tilled to dryness. Residue is oil-coke, 
a valuable fuel. Steam freely admitted 
during all distillations. Impurities re¬ 
maining after distillation removed by 
stirring oil by compressed air with fixed 
quantity of sulfuric acid, allowing mix¬ 
ture to settle and removing mixture of 
acid and tar which Separates. Oil then 
treated with solution of caustic soda, 
settled, and soda-tar removed. Acid tars 
steamed and washed, acid water used 
in manufacture of sirlfate of ammonia. 
Tar from both treatments burned trader 
stills and as liquid fuel is sprayed into 
furnace by air or steam jets. 

186— ANON. Ponthierville Oil Shales. 
Mining World, S4, 1182 (1911). 

Brief mention of oil shales of the Congo, 
Africa. 

Bitumens will yield 238 liters oil per 
ton. 30% petroleum, 20% light oils. 
Plant in construction to run 10 tons per 
day. 

187— ANON. Transvaal Oil Shale De¬ 
posits. Mining World, $4, 74-76 
(1911); Pctroleirm Rev., S4, 147-148 
(1911); C. A. 5, 783. 

Describes briefly oil shales at Ermelo 
Wakkerstroora. Map of oil producing 
region in Transvaal. Principal deposits 
at Ermelo and Wakkerstroom. Ermejo 
shales average 32 gals. Small seam in 
Wakkerstroom yields 90 gals. Seam 9 
in. thick. Australian shales run 60-120 
gals, per ton. 

Ermelo Shales 
Per Cent. 

Sp. gr. yield 

Naphtha. 0.760 3.9 

Parafirn oil. 0.810 263 

Lubricating oils. 0865-390 30.7 

Paraffin swe. 10.1 
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18»-BR0WN, J. F. K. The Working 
of South African Oil Shaln. South 
African Mining 9, I, 3 S 2 , agg 

Itikens oil rhalea of Transvaal to car¬ 
bonaceous shale and concludes there ia 
little chance of development. 


—HURST. 0. H. Lubricating Oils, 
Fats, and Greases. Scott Greenwood 
and Sons, laindon (1911). 3rd ed. 
1917. 

Contains chapter on Scottish oil shales, 
their distillation and procese of treating 
the oils. 


191- MORGAN, P. O. Grevmouth 
Subilivision. Bull. 13, New ^Sealand 
Geol. Surve.v, p. 131 (1911). 

192- TWKLVETREra, W. H. The 

Tasnianite Shale Ficlile of the Mer¬ 
sey District. Bull, II, Tasmanian 
Dept. Mines, Ocol. Survey, p. M 
(1911). 

193- ANON. Bituminous and Oil 
Shales in Canada. Mining and Eng. 
World, ST, 202 (1912). 

Albert mines coinpnse most important 
oil shale area of New Bninswiek. They 
belong to Perry formation underlying 
lower carboniferous. Yields 27-48 gals, 
cnidc oil per ton shale, pounds 

(NH.)m. 

194- ANON. The Oil Shale Industry. 
Canadian Kng., 538 (1912. 

New Bninswiek shale yields 48 gallons 
oil per ton and 78 pouiid.s (NIL)^iO<. 
Descrilies Scottish pracliee. Upper por¬ 
tion of Scottish retort kept at 90o' F.. 
lower part at 1700" F, M gallons of 
water introtliiced at bottom as steam 
uscil per ton of .«hale. 

1967 -ANON. Bltiiminiiiis and Oil Shales 
. in Canada. Mining World, 37, 202 
(1912). 

Also calls attention to oil shales in Books 
Cliffs region, Colorado. Canadian Gov¬ 
ernment paying considerable attention 
to shales. Economic deposits in New 
Brunswick, Nova Scotia, and Gusp5. 
Layen 3-7 ft. thick yield oil and NH«. 
Analysis shows 27-28 gals, oil and 50-80 
Ibe. (NU4)30> per ton. 

196—ANON. Prospecting the Trans¬ 
vaal Oil Shales. Mining Eng. World, 
37, 714 (1912). 


At Mooifontein near ErmeJo, 1000 aeiw 
contains beil from 4 to 5 ft. thi^ divided 
between coal and shale. Yields 30-40 
gals, crude per tun. Deeper beds of 
^^e wtll not yield tiil in paying quan¬ 
tities. Shale lieils near Wakkentroom 
yield 80-90 gals, oil per ton but seams 
are only 18 in. thick. However, beiis are 
quite extensive. 


197 -CALDWELL, W. Methods of 
Working Oil Sliah-s. The Oil Shales 
of the Lothians. Pt. IL Mem. (leol. 
Survey, Scotland (1912). 

Direiission of mining and crushing of 
Sei>ttii>h oil shales. 


198-CARIUIT1IEH8. R, (1. Geology 
of the Oil Shale Kielila. The Oil 
Shales of the Lothians, Pt. 1. Mem. 
Geol Survey, .Sroiland (1912), 

Part of bulletin by Seolfish Geological 
Siin'ey on the Oil .Sh.ah-s of the Isitliians. 
Discusses geologv of region and of slialni 
baaerl on work of H. M, ('adell and 
d. 8, Grant Wilson. 


199--ENGLKR. C. Foriualion of the 
fliief ('onstituenla of Petroleum. 
Petroleum, 7. .399-403 (1912); C. A, 
ff, 1221. 

Proeeaa of polymerisation plays impor¬ 
tant rOlc not only in formation of dif¬ 
ferent types of petroleum but also bitu- 
tiii ii.- ami is chief step in change of sol¬ 
uble fats, waxes, and nainoiia remains to 
insoluble high molecular weight bllunicns. 
Breaking down of these bituincna by 
heat under priosiire into soluble protiuets 
IS l.i.-t stage in formation of petroleum. 
Atiabitiiinena arc bitumens in process 
of formation. Are esters of waxes, fro* 
fatly acitls, and some hydrocarbons, and 
are soluble in benaol, carbon biatillidc, 
etc Polybitiimen.s am end proilucts of 
anabiluriiena rendered insoluble ^ con¬ 
densation and polymeriiation. To this 
class belong Austrian, Scottish and Au- 
lun shales and bogliead coals. Katsi- 
bitiimena are |)ortiun of polybitiimens 
made soluble by heat. Arc semi-solid or 
liquid and converted into low molecular 
hydrixarbons with small amotmt of hijdi 
molecular weight katabituincns and aomo 
anabitumcns (fatty acids and fatty acid 
ester*). Oxybituuiena or asphalts are 
fornictl from ecognobituinens by conden¬ 
sation and polymwisation. 
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202- STEDART, D. R. TheChemirtiy 
of the Oil Shales. The Oil Shales of 
the Lothians, Pt. III. Mem. Oeol. 
Survey, Scotland (1912). 

Discussion of method of retorting Scot¬ 
tish shales and refining oils. 

203- TWELVETREES, W. H. The 
Tasmanite Shale Fields of the Mer¬ 
sey District. Tasmania Geol. Sur. 
Bulletin No. 11 (1912). 

^Bulletin of 123 pages discussing geology, 
location and economic importance of 
Tasmania shales. Yields, costs of pro¬ 
duction, and poKiibIc profits given. 

204- YOUNG. C. A. Geology of the 
Moncton Map Area, Westmoreland 
and Albert Counties, Now Bruns¬ 
wick. Can. Geol. Sur. Summary 
Rept., 316 (1912). 

Oil shale and attempted development 
near St. John. 

206- BASKERVILLE, C. American 
Oil Shales. J. Ind. and Eng. Chem., 
5, 73-74 (1913). 

Mentions oil shales in Nevada, Montana 
and California. Indicates location of oil 
bearing shales in different countries. 

206~CADELL, H. M. The Story of 
the Forth, Glasgow. Published by 
Messrs. James Macchose & Sons, 
Glasgow (1913). 

Very interesting chapter (page 195) on 
development and working of Scottish 
Mineral Oil industry. Includes descrip¬ 
tions of fields and working of shales, 
and compares Scottish mineml oil in¬ 
dustry with natural mineral oil industry. 
Excellent photographs and cuts of vari¬ 
ous pieces of equipment. (Subject mat¬ 
ter covered in this paper rend before 
Dundee Engineering Institute in 1910 
and at Royal Society of Arts, January 
16, 1911.) 

207- CADELE. H. M. Scottish Shale 
Industry. Petroleum World, 10, 228- 
236 (1913). Review of ‘‘The Story 
of the Forth” (Abs. 206). 

208- ENGLER and HOFER. Das 
Erdol, i, 35-37 (1913). 

A classification of bitumen and bitumi¬ 
nous material and a scheme explaining 
origin of all from a common source, i. e., 
plant and animal fats, waxes, and resi¬ 
dues. 


209—LEE, G. W. The occurrence of 
Oil Shales among the Jurassic Rocks 
of Raasay and Skye. Nature, 9f 
169-170 (1913). 

Jurassic oil shale occurs in northern 
Scotland. 

211- M'KILLOP. G. E. The Vertical 
Retort of the Shale Oil Industry 
Gas World, 58, 340-341 (1913); C A 
7 1804. 

(Paper read before Scottish Junior Gas 
Association.) 

Principle clearly established that to get 
maximum yield shale must be heated 
slowly at low red heat and a current of 
steam passed through and maximum 
yield of ammonia obtained, after vola¬ 
tile matter had left shale, by strong red 
heat and liberal current of steam. Crude 
oil greenish brown and had gravity 086 
to 088. No benzene homologues. Flue 
temperature 1100° C. at bottom, 800° C. 
at junction of iron and brick retort. 
Steam protects oil. Piece of shale to 
pass through retorting process in 70 
hours. Condensed ammonia water—100 
gals, per ton of shale. 

212- REDWOOD, BOVERTON A. A 
Treatise on Petroleum, in 3 vols., 
3rd ed., London (1913). J, 137-139; 
2, 83-139, 404-456 (Oil Shales, Occur¬ 
rence and Development); S (Exten¬ 
sive Bibliography of Petroleum and 
Shales). 

Kerosene shale of New South Wales 
more of the nature of torbanite. New 
Smith Wales Shale and Oil Co. distill 
400 tons weekly. Australian Kerosene 
and Shale Co. distill 200 tons weekly. 
New South Wales, volatile hydrocarbons, 
■J2 94% to 76.42'7o; fixed carbon, 7.04 to 
20.79%; sulfur, nil to 1.304%. 

New Zo.aland, volatile hydrocarbons, 
64 67 to 81.79%; fixed carbon, 7.98 to 
20 41%; sulfur, traces. 

Gives short description of Scottish 
shale industry. 

French shale oil industry: Shale 
broken into 4 in. cubes, placed in retort 
from which the spent charge has just 
been e.xhausted so that the distillation 
at once begins in strongly heated retort. 
Ammoniacal vapors come off first 3 or 
4 hours; vapor becomes generally more 
charged with oil until after 12 hours, oil 
comes off for 8 or 10 hours. Retort 
distills one charge every 24 hours. Dis¬ 
tillation of shale not carried to exhaus- 
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turn but 18 allowed to roUin a little 
bituminoua matter so that it may be 
used as fuel for next distilKition. No 
8Uper>beated steam u>e<l. Plamores re> 
fmery at Buxierea St. Lcger Rctmery 
beitmKs to Socu*ie Lyunn:iu*>c. f^titter 
produces from crude, 36 I8^( buruiog 
oil, 0SI5 sp. Kf ; 2.88Vr of ' hmle lam- 
pante," sp. gr; 1 49‘;r lubricating 
od, 0SS6 frp. gr ; gri'cu ga^-OJl, 

0S95 sp. gr; 20'r tur, 0.9G sp gr.; loss, 
H.lS^r. Autun shales 1 cu. meter 
shale prtkluci's -l/i to .W litcrn of crude 
oil of OSO to UiKJ ^p. gr; 50 to 00 liters 
ammouical liquor; 24 cu. niitcrs gas. 

2l3_S('nKlTH\rU. W Shale Oils 
aud Tarw and their Pnahicts. Lon¬ 
don (1913). 

Trun.’slatcd from (orman by Charles 
^tcr. Hook diH’U'^-o in detail hhnlrs 
and lignite. Give-* luftory. occurrence, 
composition, working, utdmation and 
detailed incthiHls of iiianufactunng proc¬ 
ess's. 

214"VGN GUOKIJNG. \ K The 
Scotli**!! Shah- Oil Indii-itry. Kngi- 
mcr. Ilf'. 218, 2.'»l and 275 <1913). 

,4 ftcru-s of article.- on Scoiti^h oil t-halc 
indui!«tr>*. Kii*'*! Scolii-h nlincrv opened 
in 1850 by Janie- Y<Mmg. lh>gan to 
work .-hah - in 1870 S|K‘cific gravity of 
shah‘-< 23 to 25 ^ idd S to 14'^ tar; 

\&'"f -ulfiir. 2'3 of which Iiavew with 
volatiles Shah-« nit-ul an<l cni.-hed With 
toothid nJN 3 ft. in diainetei and 0 ft. 
long. One pair cni-la “ 2tK) ton- p< r day. 
Development pn-mt Srntii-)i retort. 
Broxburn Oil Co. u-e*' ."W4 II« nder>on 
retorts, Ihimpin i>«lon u-e.s <178 Bryson re¬ 
tort,--. Broxburn ha.- riipacily of 1600 
toiw of diale i».r day. Liith- or no coal 
used ut pre.-ent; .-h.ile gas furni.-hea most 
of fuel. Henderson letort of new type 
works at 800-1000 F. Gas removed by 
suction and washed for ammonia and 
naphtha. Ammonia wa.-htTH n moved all 
but 5 grams per KXX) cu ft of gas. 
Wash oil for naphtha is OiiuO gravity 
tiiincnd oil. Uecover* 2 gab. of 0.730 
gravity per ton of shale. Gas yield 3600 
cu. ft. per ton of shale. Steam con¬ 
sumption should be about 20% of weight 
of oil. 

Three kin«l8 of naphiluis are obtained, 
scrubber naphtha from washing tlic gas, 
condensing naphtha, ami distillation 
naphtha. Continuous stills with pre¬ 
heaters and batch stills used. DisitlU- 


Uon yields (1) light oil, (2) heavy oil, 
(3) heavv oil and paridlin, (4) eofca. 
Heavy oil redistilled to yield (1) burn¬ 
ing oil, (2) gas ml, k3) heavy oil and 
paratKu. Light oil of secotul ami bum- 
mg oil of thud di.-ldlatioii re<hst)lh'd to 
gi\e the liuHl prmlui'is tl) bunmig oil, 
U7S5. i2) bmumg oil 0855. (3) burning 
Oil. (1) rt'^lduc. Burning ou 

trcatid with Milfunc acid and caustic 
lH‘fi*re mIc. Wax renoived by cmding. 
pn-N-mg. and kwcatitig Special tyiN<s m 
wax cooling apparatus «h>cnlk'd. laibn- 
catioii (»j|- obtained fntm presned wax. 
j-p gr 0 855 hikI 0SS5 Wax th'atoil 
wiili chaicoal ami liltcr.-. 

216-^\Vno|>|!n'l’. C, K. and DAY. 1). 
T Coniiibulion.- to l-Vonomic Geol- 
og\. r S Gcol. Survey Bull. No. 
581. IM. II. 1-22 (1913». 

I*n liiiiin.in' r* port on od shale of ('olo- 
tidi* and ridi, iIim-u.— ing chafacter. 
plivMc.d j>io}M'rlie> of oil bhales, van- 
oil- t(-t- Inclmles geological M'Ciion 
Hill map 

216 \M)i:ilSON, K. M OilShnh'sof 
l.lko. Niv.oia Am. liiMilute Min¬ 
ing Kng. Bull. M02.H53 (19H). 

.Null - griMi jHTi-eiitage of oi-gamc mat- 
fir in oi! ^h:d^'^ from KIko, States (hat 
no bitumin- can be ixfracted by sol- 
viiit- -mil a.- clilorofoim and ether. 

217 ANoN. Tht Manufacture of Oils, 
littiiu-d CombuMion Kngincenng, 
80-87 11914 ). 

,V di'Kiipijoii with cut of i>(l Monte 
11 fort 

218 AUMSTHONfL J. T. The Kmg- 
li-h <)i\ liehb. Befroleuiu Rev., SO, 

(19141 

219 BALI-. L C. Terli.ir.v Oil Shales 
of Baffle ('na k, Boil ('urtis District, 
.\u-lr:dia. (.Queensland Govt. Min¬ 
ing J . M, 19-25 G9H). 

I)e.-.cnlsv» oceurreijce uf oil shale and 
givi'^ a h w of the shale Brcvail- 
mg struclund forms arc anticlines and 
.-vncliDi.-. 'riiiekncss t>f beds not deft- 
m(<ly known, prolwibly 5-50 ft. Yield 
of Oil, 15 gals per ton 25-37 lbs. 

ummomuni sulfate. Ki rogen here be- 
hi-ved of ammal origin. Anaiysis of 
-hail- shows a yidd of 85 gab. and 270 
lb-. paraiTm wax pcT ton sliale. Bhsle 
mterlHxldcfl witli l^rco shale and rotftoi. 
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221—BALL, L, C. Tertiaiy Oil Sbalet 
of the Narrows-Port Curtis District, 
Australia. Queensland Mining J., 
IS. 73-76 (1914). 

Describes occurrence and mining possi¬ 
bilities of oil shales. Narrow belt of soft 
sedimentary rock extends along Narrows. 
Mainland deposits extend northwest 
from a point on coast 3-4 miles west of 
mouth of Munduran Creek, nearly 16 
miles distant to the south east. Extend 
inland from 1-2 miles. Numerous ani¬ 
mal remains in shale account for high 
sulfur content. Oil light brownie-yel¬ 
low to dark brownish-green. Low grade 
shales of Narrows notably unresistant to 
weathering. Largest yield oil is 28 gals.; 
highest nitrogen content, 0.42% (47 lbs. 
(NH.).80.). 

Analysis of shale samples: 


Gals. Oil . 

8p..gr. 

Moisture . 

Volatiles. 

Fixed Carbon.. 
Ash . 


126 

21.4 

8.9 

138 

16 

1.47 

7.6 

6.6 

76 

17.1 

23.7 

162 

46 

6.1 

26 

703 

63.6 

733 


222—BERG, G. The Scottish Oil Shales. 

Zeit. Prakt. Geol., 98 (1914); 

C. A., S, 1736 (1915). 

Oil shale has sp. n. IS to 22, 1.6% sul¬ 
fur and yields on distillation 7% of naph¬ 
thalene, 29% illuminating oil and 17% 
fuel oil, besides lubricants and paraffins. 


223-BROWN, J. F. K. Oil Shale Min¬ 
ing. Petroleum World, f/, 164-168 
1914): Iron & Coal Trades Rev., 
SS, 362-3 (1914). 

Discussed from investor’s standpoint. 
Scotch shales are leathery; South Afri¬ 
can, Australian, and part of Canadian 
shales are gritty black rocks which scrape 
to dust when tried with knife. Scottish 
and Canadian shale strata much dis¬ 


turbed and brokan. Australian and Trans, 
vaal shales are horisontal and regular 
for miles. Prospecting drill holes should 
be drilled on comers of KXX) ft. square 
and careful records made. Little difference 
between shale and coal mining. Cost per 
ton under normal conditions, 38 9d.% 
per ton. Analysis of shale: Ash, 701(1%• 
volatiles, 26.W%; fixed carbon, 4.4%’ 
Analysis of volatiles: Oil, 11.10%; water 
633%: gas and loss, 733%. From mines 
shales are raised to crushers, thence to 
retort, 60 ft. high, taper to bottom, being 
4 ft. 8 in. by 1 ft. 10 in. in interior at 
base. Will pass 4% tons shale in 24 
hours. Uppr part of retort is iron; 
lower part has firebrick lining. Distillate 
passes from top of tank into con¬ 
denser, from which oil and ammonia 
run into separating vats. Permanent 
gases scrubbed with oil to take up any 
light volatile naphthas, and then with 
water to absorb ammonia. 

Analyses of typical shales given in 
accompanying table.* 

Coats dependent on location, country, 
and production. Average cost of manu¬ 
facturing crude, le.6d. per ton. Refinery 
cost, %d. to %d. per gal crude. Sulfate 
of ammonia, is.9d. per ton shale. 

224-CATLIN, R. M. Oil Shales of 
Elko, Nevada. Am. Inst. Mining 
Met. Eng. Bull., 1402 (1914). 
Attributes Elko oil shale to saturation 
of shale by wax from oil which has 
escaped. Deposit is small and not like 
Scottish shales. Elko seam has rhyolite 
core. Thinks fluid oil escaped with waters 
of thermal springs which cross strata. 
Above rhyolite are found some oil shale 
scams yielding 10% low grade oU. Be¬ 
low rhyolite shale is darker and more 
massive; yields 26-30% oil, of which 30- 
40% is wax; contain no tars. 

F. M. Anderson says: 75% of weight 


South N. S. 


Scottish Scottish Africa Canada Wales 

France 

Spain 

Russia 

Serbia 

Crude, gals.... 21.40 

40.00 

35.00 

40.00 

101.00 

40.00 

60.00 

70.00 

45.00 

S. of Am., lbs.. 70 

12 

60 

76 

60 

15 

26 

60 

70 

Naphtha, gals.. 68 

336 

521 

1.45 

8.48 

2.15 

60 


60 

Bum. oib), gals. 30.63 

4069 

29.60 

1160 

19.50 

30.62 

1160 


2660 

Inter, oils, gals. 1.78 

.70 


1460 

1637 


14.01 


431 

Lub. ml, gals.. 2726 

1633 

33.66 

11.03 

2230 

15.01 

1369 


12.02 

Still grease. 

2.47 

• • • • 


, 

36 

.... 



Par’fin wax, lbs. 11.66 

16.02 

9.60 

'297 

6.42 

320 

.... 


12.66 

Still coke. 


.... 

.... 






Refuse and loss 1823 

26.03 

2269 

.... 

.... 

.... 

.... 


• ••* 
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of diale u of on^e origin. Eugene 
Coeto Mye: In Midlothiui u weU ta 
in Elko ibnlee ere impregnated wiUi 
petroleum in local apota only (where 
the volcanic rocka are) and not all over. 

22IMX)8TE. EUGENE. 0.1 Shalca of 
Elko, Nevada. Am. Inat. Mining 
Met. Eng. Bull., 1403-1404 (1814). 
Concludea from evidence that wax or oil 
in Elko oil ahalee can only be there by 
impregnation and ia of inorganic origin. 

226- CUNNINGHAM-CRAIG. E. U. 
Petroleum Proapccta in South Africii. 
Petroleum World, tt, 265-27I (1614). 

Deacribca geology of oil ahale fielda of 
IVanavaal and Natal and testa of shale 
and gives estimate of cost. 

227- ROBERTSON, J. B. a Chcinicnl 
Examination of the Organic Matter 
in Oil Shale. Proc. Roy. Soc Edin¬ 
burgh, Sf. 198-201 (1914). 

Examination of organic matter in Scot¬ 
tish oil shales. Ultimate anulyses include 
C, H, N, and 8. Sliows that carlion- 
hydrogen ratio in oil shales is from 6 
to 8 and over. Carbon-hydrogen ratio 
lower than in ordinary bitiiiniiious coals. 
Little resinous substance in shales. Nitric 
acid decomposed a great deal of the 
organic matter to COi and oxalic arid. 
Oldinary solvents have little effect on 
shale. Organic matter decided to lie sim¬ 
ilar to that found in peat and cannel 
coal. 

22B-TALBOT, F. A. The Oil Conquest 
of the World. Philadelphia, Lippin- 
eott. pp. 179-63. 

Under tnc heading of "Oil from Blialea; 
A British Industry," presents interesting 
popular description of the Seottuili in¬ 
dustry. 

829—WEIJ.S, JNO. Initial Equipment 
and Organisation as AfTcciing the 
Ultimate Success of Oil Develomnent 
Companies. J. Inst. Petroleum Tech. 
I, 47-71 (1914). 

282—WRIGHT, W. J. Geology of the 
Moncton Map Area, New Brunswick. 
Can. Dept. Geol. 8ur., Mines Sum¬ 
mary Rept., 223-227 (1914). 

Oil shales of Alberta area and distilla¬ 
tion tests. Area includes 300 sq. mi. lying 
in bssia of Petitcodiac River. Oil shales 


\w 

of Alberta region cover large area but 
are so distort^ that it is difficult to 
estimate amount. Began working Alberta 
mines about 1849, Worked lor SO yean. 
Diflirulty with oil shale indiisuy is that 
only low margins of profit yielded and 
coniiuinies hesitate to go into it. In 1911 
a coiiipany made extensive investigations 
of property in this region but nothing 
came of it. For qualities of shales see 
tables of original article. Not known 
whether the Alliert shales will decrease 
with depth. Little information written 
concerning amounts. Seams vary from 
3 ft. 6 m. to 7 ft in thickness. Reconla 
of .Alls’ct workings lost, so no informa¬ 
tion available. Albert minea were 1400 ft. 
dei-|i. Viet or shaft and l‘>st shaft iUO 
and 1000 ft., re-spectavely. Predict ahalns 
.sullicient to hist a gooil aised plant 200 
years. Salisbury and Albert railway gives 
direct connection with lutcrcoianiaT. If 
oil is pumped to steamer, the nearest 
point IS Alma on the Bay of Fiindy, 
about 23 miles south of the Albert minea. 

233“ WRIGHT, W. J, Moncton Map 
.Area, New Brunswick. Can. Dept. 
Mines, Geol. Sur, Summary Rept., 
101 (1914). 

"MiiK-ive” and "ciirley” shales have been 
procpieled and diamond drilled. Samples 
l<--led by Mines Branch, Dept. Mines, 
Oiiaaa. yield 3945 Imperial gale, crude 
oil pir ton shale and 67-110 lbs. (NHi)r 
SO, |iiT ton 36-lon sample retorteil at 
I’Mii|>herslon Uil ('o.. Ltd., averaged 40 
gab oil (iiiiiierial) and 70 94 Ilia. (NH,)r 
.'*(1, per ton. 

234 -ANt)N. The I’lirincatiun of Petro¬ 
leum and Shale Oils and Waxes by 
Itoixite. Petroleum World, It, 80 
(1915). 

DeMTilH-s methods used by the Oil Co., 
Lid . Rangoon, India, and by the Anglo- 
Persian Oil Co. Bauxite used as purifying 
agent for wax and other products. Indian 
\arii ties of ore are Ix'st. In natural state 
has no purifying action; water of com¬ 
bination must be driven off at 500“ C. 
Ixfore use. Oil first passing tlirough 
bauxite niter is colorless, later beeomnt 
slightly tinged and then color increasea 
until biiixite is exliaiisted. Bauxite will 
contain some oil after this procea; baux¬ 
ite IS extracted and then steam dried, 
Ignited, and used again in filter, liritirii 
l>atenla are held by Oil Re6ning Im- 
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roveraents Co, Ltd, 175 West George 
treet, Glasgow, 

235- ATKINSON, A. A. ReporU of 
Chief Inspector of Coal and Kero¬ 
sene Shale Mines. New South Wales 
Dept, Mines Ann. Repts. (1915) for 
1897-1910, 1898-1914. 

Statistics of shale production in New 
South Wales in tons of shale mined and 
value for each year 1885 to date. 

236- BALL, L. C. Oil Shale Industry. 
An introduction to a report on the 
oil shales of Lowmead now being 
prepared. Queensland Govt. Min¬ 
ing J., le, 808-816 (1915). 

Oil shales distributed all over world. 
United States passed out of oil shale 
business when oil was found but is con¬ 
sidering shales a future possibility. Bra- 
zdiun enterprise failed because of too 
extensive works erected. Canada works 
stopped by American oils but develop¬ 
ment still contemplated. Scotland alone 
has weathered storm. Shales have been 
known to produce 120 gals, of oil per 
ton but present commercial yield is 
much less. (NIDiSO. to the extent of 
77 lbs. per ton has been produced; Scot¬ 
land approaches this. Paraffin produced 
in large quantities from Queensland 
shales. Australian shales are not so 
hampered as others by foreign competi¬ 
tion. History of shale industry given. 
Shales are found: Africa, Natal, Orange, 
Portugue.se East Africa; Aeia Minor; 
Ausiralia, New South Wales, New Zea¬ 
land, (Jiieensland, Tasmania; Evrope, 
Austria, Germany, Russia, Servia, Spain, 
Turkey, England, France, Scotland, 
Wales; Canada; United Stales; South 
A7ncricaf Brazil. Are characteristics of 
no particular age. Ordovician shale in 
Galena Dolomite, Wisconsin. Utica 
shales of United States and Canada, 
Silurian, Devonian shales in New Bruns¬ 
wick. Nova Scotia black shales, car¬ 
boniferous. Permian shales reported in 
Brazil. Brazil coastal shales are tertiary. 
Oil shale generally fine grained rocim 
containing solid hydrocarbon and give 
paraffin and olefines on distillation. Are 
nature of saprophytic coal. Some believe 
that carbon compounds are in combina¬ 
tion with clayey matter, as fuller's earth. 
Others think it is combined with sulfur 
C,(0H).0.0,S as possible formula (Phil. 
Mag., IS, 465 (1864), quoted by Twelve- 
trees). CaCOt is present in many shales. 


Most geologists are of opinion that they 
are of animal or vegetable origin. Scot¬ 
tish practice reviewed and products given. 

237— BUTTS, C. Oil and Gas in Jeffer¬ 
son County, Kentucky. Ky. Geol 
Sur., ser. No. 4, S, 238-241 (1915). ' 

Short discussion, including analyses of 
shales from Kentucky and Indiana. Oil 
field of Kentucky shales (Louisville) 
112 gals, per ton. 

238— CROSS, ROY. Information con¬ 
cerning Shale Oil. Petroleum, 
Asphalt, and Natural Gas. Kansas 
City Testing Laboratory Publica¬ 
tion, 116 (1915). 

Statistics, tables, etc., showing costs, 
products, profits, etc. 

239— CUNNINGHAM-CRAIG, E. H. 
The Origin of Oil Shales. Proc. Roy. 
Soc., 56', 44-86 (1915). 

“Oil shale is an argillaceous deposit from 
which petroleum can be obtained by dis¬ 
tillation but not by trituration or treat¬ 
ment with solvents.” Must be distin¬ 
guished from impure coals by content 
of inorganic material. An oil rock is 
any rock or deposit impregmited with 
natural petroleum which can be extracted 
by di-sintegration of rock or b.v action 
of solvents. 

Theory of oil formation; D. R. Steuart 
suggests that oil shales u ay be composed 
of (1) vegetable matter which has been 
made into pulp by maceration in water 
and preserved by combining with the 
salts in solution; (2) richer materials of 
many kinds such as spores which have 
been protected from decay; (3) a por¬ 
tion of animal matter. C. A. Seward 
believes that fresh water algae are a 
source of organic matter and suggests 
that structureless jelly-like mass might 
be formed by decomposition of such 
oiganisms. Spores also suggested but 
absence of resinous compounds is against 
this. Seward also hints at inorganic 
origin. Mr. deSalis suggests that heat of 
intrusive rocks may have caused natural 
distillation of hydrocarbon from coal 
seams but accumulation is not local. 
Field eiidence (Lothians): Notes that 
oil shales are a special and not a uni¬ 
versal feature of the stratigraphical hori¬ 
zon in which they occur. Are not dis¬ 
tributed over whole area in these shaley 
formations but are confined to certain 
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9oCf. Are found on crest or flank of 
eatieUnes. Shales decrease in richness as 
go down anticline. Oil shales pass 
into carbonaceous shales. In certain 
eases oil shales associated with phenom¬ 
ena characteristic of oil fields. (ISouth 
Africa) Structure is different from that 
of Scottish shales. No folding or faulting. 
Beds horisontal. Oil shales m coal meas¬ 
ures are sometimes closely associated 
with coal seams. Sudden variations in 
coal scams rare. Type of shale ver)* dif¬ 
ferent from that of Scotland, more nearly 
approaches cannel coal. (New South 
Wales) Shale is of typ«' of cannel coal 
and is associated with coaU. Purest 
groups occur higlier up Oil >h ile passes 
into carbonaceous Hiale an<l impure 
coals. Structure honrontal. Gentle un¬ 
dulations where some of richer >halc is 
found. 

Eiiditice of oil firUla: Di funto >trati- 
iniiphicai relation exists iM tween coal or 
lignite and oil-heartng formal nms and 
transition groups exis-t m ulmh petro¬ 
liferous and carbonaceous arc 

evident. Oil naturally filtMcd by inigni- 
tion, leaving heavier, le^s volatile and 
especially un-nturated hydrocaibori'i. In- 
spissatiun may include ovniation and 
formation of un.'<aturutcd hydrocarbons 
but for practical purj-o-e- may be con¬ 
sidered the iciuoval of lighter et*n-fitu- 
ents of petroleum leaving heavier Kvi- 
dcncc pn>'cnce of manjaks in .argillaceotis 
rocks overlying neh ami poroii-* oil rocks. 
In Now Iirum*wiek is much evidence of 
past petroleum fields, nml oil >hale i.s 
present under conditions -Imwn to be 
typical of oil fiehb. 

Filtration abnorption, ami (uhorption: 
Filtration through certain maten.il ab¬ 
sorbs certain constituents of oils or 
asphalts and renders them iri'-oluble but 
they yield oil by distillation Property 
of adsorption is proinrlv of eotluiditl 
state and shale mineral matter has much 
the same componiion as Fuller’s earth 
which is gooil luborbing material. 

Ammonium nuljatp: All cnule oil con¬ 
tains Nt and Ni be.iring eon-fi(uenU 
are accumulated in inspi-ssated p:irt, thus 
yielding (NHf^jSOt on distillation Same 
is true of sulfur. 

Conclusifmji: Kerogen is formed by 
inspissation of petroleum and Nt and S 
sjre concentrated in process. At certain 
stage in inspissation product becomes 
iasduble. Oil shale is formed by power 


of certain clays or shales to idioorb and 
adsorb inspissated petroleum^ particu¬ 
larly unsatumted compounds. AbsorptiQO 
and atborption do)X'nd on colloidal con¬ 
tent of argillat't'ous roek.< 

241-pALTON. W II IhbUogmphv of 
HritijJi Oil Shales (including Torban- 
ites). lust. Pctrtileum Tech., f, 178- 
182 (1915-1910. 

2427I)KBKQI:K. c; n. Bitummoua 
Sha)i‘s of Colorado Kng. and Min¬ 
ing J . 773-77-1 (1915). 

Colorado ^hules in tirtmry formation. 
Beds up to 80 ft. thick; S^'ottish IkhIs 
2'>{| to !C ft thick; Fnncli b«sh« -IH ft. 
thick; Scottihh yuld 3(W4(l guK. oil )ier 
ton, 25-X5 llw. (NH 4 ^iS<h Poorer grades 
IvS gals. }H'r ton and GOoO lbs (Nn*)i- 
SO*. Freimh shales iK'v it) 21 gals oil, 
15 lb>. (NlI«)fSO« ixr metric ton. C\»lo- 
rado sliales 16-f»! gals oil, 22bj II>S. 
(NIDtSO, per ton. 

243 -OKMI«K..r.:.nd lu:AnitC)lIKG. 
(t. Suipliur-t'oniaimng Oil from the 
Kmuiienige Shah- of St. Champ, 
France Bull Soc Pharmacol, St, 
28-;il (1915). 

Analy.«is of clay fioiii Samt-C'hainp. 
Fmiice F»‘»Of, ‘ifl'V; MgO. ('aO, 

•15'/. ; SO., ; IV».. .2Cf; CO». 386%; 
oil and bituminous inato r. 6 7'<': water 
and lo-^s, IP'r. Aiialy-iH of oil (dry dis- 
lillationi fhowid h)<hoi:eii. 92%; car¬ 
bon, 77 3Vt; sulfur, 1109%; nitrogen, 
37%; oxygen. Siparated into 

lliiee part>“-ft)-100'. 100-260", above 
260” C. First fnictioii. 7 ec, eontaitia no 
> Si-eond fmciion, 255 cc . correcpomiHl 
(o iclithyo) of Baum.'tn and Sfdiotteo. 
Abo\e 260” contained S and m easily 
Milf.tn.ited Brown oil has grt'i'n flores- 
cviire. irf-culiar odor, ami sp. gr, 0955 
at 105" ('. In^Miluble in water and alka¬ 
li-; partially soluble in void I’thyl alco- 
liol, completely so m hot Stdnble in 
ether, acetone, carbon bmulhde, chloro¬ 
form, Imuziue, carlMui tvtrachlonde. and 
other oils and fatty matter, Pumesiw^ 
aiitiNeptic and theroixMitie {>ro|)rrties 
which increaAC on sulfonatiun. 

244^ -<JLAZEBnOOK. R T.. and othem. 
'Hie ViHcosities o( HjIk in Relation 
to the Rate of Flow through Pipes. 
J Imt. Petroleum Tech, t, 45-84 
ri915-19l6). 

Resuita of flow experiments m 3 and 4- 
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inch pipei with ahale oil and other oila. 
Temperature-viacosity curve of Scottish 
shale oil lubricant appended and some 
data included on viscosities of blends of 
Scottish shale oils with Mexican oil. 

245-HOLDE-MUEIXER. Distillation 
Products of Bituminous Shales— 
Shale Oil. “The Examination of 
Hydrocarbon Oils,” New York, 282 
(1915). 

Scottish shale now yields 8-14% crude 
shale oil. Bituminous shale of Messel, 
6-10%. Scottish shale oil: naphtha, 4%; 
oil distillate, 48%; cnide paraffin, 12%; 
coke gas and loss, 36%. Messei shale 
oil: naphtb^ 4%; oii distillate, 60-56%; 
crude paraffin, 12-15%; coke gas and 
loss, 33%. Water distilled contains about 
06% NH,. Pyrocatcchol obtained from 
Messel shale. Scottish inethods of dis¬ 
tillation used on shales in New Bruns¬ 
wick and Nova Scotia. Resultin|! oil 
has sp. gr. 0.860 to 0.900, m.p. vanes. 

240—ISSER, M. The Occurrence of 
Asphaltic Shales in Tyrol. Petro- 
• leum Z., 10, 678-80 (1916); Montan. 
Rundschaus, 7, 2ffl (1915). 

247- KEELE, C. Oil Shales at Albert 
Mines and Baltimore. Can. Dept. 
Mines, Mines Branch, Sum. Rept., 
137 (1916). 

Mentions possibility of using residue 
from oil shales for moulding purposes. 

248- McGRATH J. W. Oil Shales of 
Newfoundland. Petroleum Rev., SS, 
No. 686 (1916); Can. Mining J., 
36, 493 (1916). 

Deposits richer in oil than Scottish shales 
which yield 25 gals, per ton. Newfound¬ 
land shales yield 30-40 gals, per ton. In 
New Brunswick shales occur both in 
heavy masses and in formation known 
as “paper shales.” The heavy massed 
shale in veins 800-1000 ft. thick. Yields 
65 lbs. (NH4 )iSO« per ton. At Gasp6 
in Quebec, shales are of Devonian age 
and are somewhat allied to shale forma¬ 
tion of Newfoundland. Shales of New¬ 
foundland give an allotrope of asphalt. 

261-PERKIN, F. M. Oils, Their Pro¬ 
duction and Manufacture. J. Roy. 
Soo. Ar^ 63,837-848, 869-875 (1916); 
Chem. Trade J., 66, 96 (1915). 
Scottish shale yields 23 gals, oil per ton. 
Industry started in 1847 when Dr. Pla- 


fair called attention of Dr. Young to oil 
seeps. Young distilled seeps i^l they 
were exhausted, then began dirtilling 
Scottish coals. Torbanhill or Boghead 
coals in West Lothian yield 120-130 gals, 
oil per ton. These coals worked about 
12 years. Since then oii shale has been 
used. Young’s process worked in Amer¬ 
ica until 1869. Oil shales dark in color, 
laminated and homy fracture, 70% resi¬ 
due. Young’s original shales contained 
40-80 gals. In 1871 all companies pro¬ 
duced 25,000,000 gals. In 1880 (NH.)r 
SO» went to £22-24 per ton, owing to the 
failure of the Peruvian guano deposits. 
In 1890 bad dropped to less than £8 
per ton and illuminating oils sold for 
6(1. per gallon. Plants were concentrated. 
Old retorts must produce 30 gals, to.be 
prohtable, new ones worked on 20. 
3.000,000 tons shale worked annually. 
275,000 tons oil produced annually, 
valued at £2,000,000. Yields following: 
Naphtha, 4,400,000 gals.; motor spirits, 
600,000 gals.; burning oils, 20.000,000 
gals.; gas and fuel oil, 120,000,000 gals.; 
lubricating oils, 10,000,000 gals.; paraffin 
wax, 25,000 tons; sidfate of ammonia, 
55,000 tons. Temperature in Bryson 
retort, cast iron portion, 850-900° C. 
Article discusses carbonisation of coals 
as well as shales for production of paraf¬ 
fin and oils. Generally speaking, though 
not always true, each per cent of vola¬ 
tile represents 1 gal. oil. Possible method 
is to distill at low temperature for oil 
and in second retort to distill NH, at 
high temperature. Experimental distilla¬ 
tion of Scottish cannel coal by Del Monte 
retort as follows: moisture, 730%; vola¬ 
tile, 31.47%; fixed carbon, 36.93%; ash, 
24.30%. Yields 37 gala, oil per ton. Ap¬ 
proximate yield as follows: motor spirit, 
1 gal. per ton; fuel oil, 63 gals.; heavy 
oil, 16.9 gals.; wax, 3 gals.; pitch, 12.4 
gals. Tarleffl Fuel Syndicate retort has 
two vertical concentric cylinders. Mate¬ 
rial placed between them. Vacuum used. 
Yield on Newfoundland shales as fol¬ 
lows: moisture, 1.45%; volatiles, 

22.35%; fixed carbon, 2.92%; mineral 
nmttcr, 70.65%: nitrogen, sul¬ 

fur, 230%. Yield of oil 26 gals, per ton. 
8p. gr. 0.92; oil to 160° C., 130%; oil to 
250°, 16.50%; oil to 380°, 6230%; resi¬ 
due, 13%; loss, 7%. 

262—PONTE. G. Bituminous Shales of 
Sicily and their Industrial Impor- 
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tanee. J. 6oc. Chem. Ind., 9^, 18S 
(191S). 

Shale dcponte in Menina are eaaily ac- 
eeaaible. Test of ISO kilos save 7 to 
9% of crude oil of ap. gr. 0928 at IS' 
eoDtaioing 3.4% sulfur and yielding 30% 
of light oil of ap. gr. 0.^ and 12% 
paramn. 

263— PULLEi G. Note 00 Oil Sliaica of 
Italy. Ind. Cbim. Mining. Met. t, 
209 (191S). 

Describes occurrences and nature of oil 
shale in Italy. 

264- SIMMONS, W. H. Lubricating 
Oils, tlieir Coiiiposition. I’etrolciiiii 
Rev., 32, 143-144 (1915). 

Discusses shale lubricating oil as one of 
several products used in lubrication. 
Principal constituents of sliale oil ari' 
hydrocarbon series of the paratlins and 
the olermes, latter predominating; also 
small proportion of n.aplilhencs. 

266— SPh-lSKR. Bituminous Slialis of 
Siebloe. Tonind. Ztg.. S3, 1517 
(1914); C. A., 9, 774 (1915). 

An account of some bituminous sliales 
in Germany. Analysis us follows mois¬ 
ture, 3.4%; combined water, 66%; tar, 
342%: non-combustible ga^es, 14.9%; 
ash, 256%. 

26e-STAUFFKR, C. U. Devonian 
Shales of Southwest Ontario (’an 
Geol. Siir. Mem. 34 (1915). 

Disciiascs oil slialcs, page 258. 

267- tinker, C. K. and CHAI,- 
, LENGER, F. The Chemist nr of 

Petroleum and its Substitutes. Cros¬ 
by Lockwood and Son, London, pii. 
182-192 (1915). 

Includes chapter on distillation of bitu¬ 
minous shales. Reviews history of shale 
and development of retorts. Scottish 
industry began in 1850. Horizontal tv- 
tort first used. Later changed to vertical 
to secure paraffin. Use of steam intro¬ 
duced. Steam increased liquid di.stillatc 
and served several other purposes includ¬ 
ing yield of NH>. Shale averaged 20-25 
gsL. of oil; 30-60 lbs. of ammonium sul¬ 
fate. 8p. gr. of oil 0860-0890; contained 
70-80% of parafiin and olefines. Distil¬ 
lation and refining methods and prod¬ 
ucts described. Laboratory method out¬ 
lined for determining oil and ammonia 
yield. 


apt 

266- WHrrE, DAVID. Regional Altw- 
ation of Oil Shales. Abstract in 
Bull. Geol. Soe. Am., U, IOt-3 
(1915). 

Paper read before Geological Society of 
America. Kxammations of "Oil rook” 
such as cannel coals and rich bituminous 
shales lying beneatli a roal-bearmg 
foniiation shows tliat organic matter of 
the shales, etc., is regionally altered, in 
general, and eaiboniu’d together with the 
eoal. 

261- ANON. Kinimeridge Oil Shales. 
Engineer.. 121. 85 (1916). 

Oil vK'hl goisl but sulfur cuiileiit from 
5-8%. 

262- ANON. Gasoline from Shale. Oil 
Age, 12. 16 (1916). 

Disciisse.s possibdities ill shale ns a 
future supply of oil 

263- -ANON. Oil I'rmluciiig .'(hales I’os- 
siss Future Value. Oil (las J., U. 
No 41, 27 (1916). 

.''Iiort article on shale industry and oil 
pos.-ili!lities of the shales. 

265 .ANON. Peli'iJeiim ('(intent in 
Green River Shale. Oil Gas J., IS, 
No 29, 18 (1916). 

2('.00(),(l()(),0()0 gals, oil 111 Colorado slialcs. 
Utah has about the same nmuiinl. 
VirhU 10-15% gasoline on ordinary re¬ 
fining niellnMis. Only small jiart of oil 
(‘\i-ts free 111 shah’. Yields 40-90 gals, 
pi' ton. 

266 ANON. Oil Shale Company for 
L'lali Salt laike Mining Rev.. IS, 
30 (Dec., 1916). 

Utah Oil and Wax (7o., $10,000 coni- 
piiiv holds right for Scott pruceas in 
IJtali. 35 gals. oU and 15 Ilia. |iaruffin 
wav from I ton shale. 

267- ANON. I'uture Gasoline Supply 
from Shale. Sei. Am, i/f, April 22 
(1916). 

When refilled by ordinary methods shide 
oil yields 10% gasoline, 35% kerosene, 
and large amount of parafiin. 

268- -A.NON. Vast Quantities of Od 
may lie Obtained irom American 
Shiilcs. Am. Gas. Light J , 196, 420 
(1916). 

Vast qiuintitics of sliale in Colorado 
yield 10-15% gasoline on ordinary dia- 
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tUlstioD. Average 42 gall, oil per ton. 
Some yield 90 gala, oil per ton. 

269—ANON. Oil Shale in North Cen¬ 
tral Montana. Oil Gas J., IS, No. 
15, 28-27 (1916). 

Shales belong to Kootenai formation. On 
top of this is Colorado shale. Oil yield¬ 
ing shales in northern part. Colorado 
shales of first importance in oil produc¬ 
tion. Gives geology of Montana. 2,350 
to 2,650 ft. down to shales in some locali¬ 
ties. 

370—ANON. Newfoundland Oil Shales. 

Eng. Mining J., tOl, 436 (1916). 
Shale yields average 30 gals, oil and 
35 lbs. (NH,)i 804 per ton. 

271- ANON. Kimmeridge Oil Shales. 
Engineering, Kll, 164-165 (1916). 

Principal Kimmeridge shales in England 
in Dorsetshire. Shales mined by vertical 
shafts or inclined roads driven in on dip. 
Latter method opens up mine quicker 
but former method ultimately cheaper. 
Henderson retort ilevcioped in 1873 used 
spent shale and non-condensible gases 
for fuel. 

272- BA(^N, R. F. and HAMOR, W. 
A. The Shale Oil Industry. Ameri¬ 
can Petroleum Industry, 807-844 
(1916). McGraw-Hill Rook Co., 
New York. 

A chapter devoted to oil shale industry 
giving distribution of shales in United 
States; historical sketch of shale oil in¬ 
dustry, and description of Scottish meth¬ 
ods and practice including mining, re¬ 
torting, and refining. 

273- CONACnER, H. R. J. Oil Shales 
and Torbanites, Geol. Soc. Glas¬ 
gow, 164-190 (1916): Geol. Mag., 4. 
M (1916); Petroleum Rev. Summ. S7, 
509 (1918). 

Various materials in Lothian shales dis¬ 
covered by megascopic examination. (1) 
Carbonized bits of plants with occa¬ 
sional small spores: (2) yellow bodies 
believed to be algae, spores, or oil glob¬ 
ules; (3) Shells of minute cnistaceans 
and bones, teeth, and scales of fish; (4) 
Sand grains. Leavenseat shale,—por¬ 
tion richest in animal remains gave 
smallest yield of oil. Thomtonhall 
shales; upper layer contains both ani¬ 
mal and vegetable remains. Lower con¬ 


tains only animal remains. Upper dves 
much greater yield of oil. Graigen Glen 
shale: Crowded with shells and yields 43 
gals, oil per ton. Kimmeridge-Black- 
stone: Supposed ostracodas arc minute 
lenses of calcite or siderite. Mass of 
rock made up of vegetable matter and 
minute crystals of iron pyrites. Yields 
58 gals, oil per ton. Yellow bodies in 
foregoing testa considered vegetable mat¬ 
ter. New Brunswick, Colorado and Utah 
shales do not have many yellow bodies. 
Boghead coal composed almost entirely 
of yellow bodies. Also small proportion 
of opaque amorphous matter filling in¬ 
terstices, occasional streak of bright coal 
or a sand grain. Greater the age of 
shales carrying yellow bodies the higher 
the oil yield and greater the proportion 
of opaque matter the higher the gravity 
of oil. Opaque material represents liquid 
putrefaction products of vegetable mat¬ 
ter, whole of cellular structure having 
disappeared during process of decay in 
water. Opaque matter seems to be repre¬ 
sented in Lothian shales by minute car¬ 
bonized vegetable fragments. Author 
thinks tarry compounds, ammonia, and 
some pamflins originate here. Scouts 
Cunningham-Craig theory that yellow 
bodie-s are globules of oil, last relics of 
dried up petroleum. Nothing in common 
between oil ah,ales and rocks known to 
bo soaked with inspissateil petroleum. 
Spore theory more probable but incon¬ 
sistencies exist. Di.sproves algal theory. 

Ki-sin Thi'ory. Resins abounded in 
vegetation of carboniferous period. Resin 
occurs in irregular masses if it has been 
formed os secretions from wounds; in 
needle-like rods if occurring naturally in 
canals of vegetation. Minute gas btib- 
bles in resin may have given rise to 
some of the supposed "algal" stmetures. 
Fossilized resins arc almost entirely in¬ 
soluble, therefore the fact that resins are 
not dissolved out of shales is no sign 
that they do not exist there. 

Conclusions: Valuable constituents in 
oil shales and torbanites do not come 
from animal matter. Oil yielding mate¬ 
rial consists of resin fragments. The Ni 
present wholly or mainly in vegetable 
debris other than resin. No evidence to 
support view that petroleum has played 
any part in production of either tor- 
banites or Lothian shales. Probable 
that dynamic metamorphism has some 
influence, other things being equal, on 
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vMld bxA oil; thif fKimt aoi 

fully investigstoo. Jooea and Wheeler 
Kpoit that by extraction of common 
coal with pyridine and re>extraction of 
extract with chloroform, coal can be re* 
aolved into celluloeio and rerinic parts. 
On distillation of former obtained phen¬ 
ols while latter gave partdlins. olefines, 
and naphthenes. 

274 _cunningham-craig. E. H 

Relation of Shale Oil to Petroleum. 
Pet. World. 13, 216-219 (1910); See 
abstract S77 for full paper. 

275-CUNNINGHAM-CRAIG. K. 11. 
Kerogen Shales. Chem. Tnide J.. 
68, 360 (1916). (Paper delivered be¬ 
fore the Inst. Pet Tech ). St*** jdi- 
Btnict 877 for full pai>er. 

are-CUNNINGHAM-CTlAIO. K. H. 
The Origin of Oil Shales. Pr«K’ Roy. 
Soc. Edinburgh. 30, 41-86 (1916). 

An od shale is argillaceous or shaley de¬ 
posit from which iictroleum can be ob¬ 
tained by distillation but not by tritura¬ 
tion or treatment with solvents. An od 
rock IS any rock or deposit impregnated 
with natural petroleum whieh can be 
extmeted by disintegration of the rtKk 
or by action of solvents. (Uroxbum 
shales yiehl ■sulublo m carbon 

bisulfide, i. c, bituna n). 

277-CUNNIN(UIAM-CRAIG, K H. 
Kerogen and Kerogen Sh!ile> .1 
Inst. Petroleum Tech, 2, 238-271 
(1910). 

Kerogen shale.s are shales containing ker- 
ogen; kerogen defined by Crim Brown 
as substance or subhtances in Scoltieh 
shale that yield oil. Is neiUn-r petrc> 
leiiin, bitumen, nor n sm but yields coals 
and Torbunhill minend. 

il/icroscopic Kwitvci': Oil shales con¬ 
tain yellow bodii^ of varying shajies and 
sixes and from the.'^e the oil w sjiid to tw 
prciduced. Several Seotti^h shales as well 
as thoic from South Africa and Bulgaria 
contain them. Decides that yellow bodies 
are not vegetable fosAils of any kind. Are 
often spherical and do not disturb lami¬ 
nation like vegetable fossils. Kvalencc is 
that they were foniiwi after bed.** were 
laid down. In lorbanitcs or boghead 
kerogen seems to have developed 
in situ. In ordinary oil shales kerogen 
may have been largely introduced from 
an outside source. 


Chemical StHdenee: Steuart has iiiowa 
that oil shale is soluble in but 
soluble m bontol. Oxygen content of 
kerogen showii (o be that of a highly 
oxidise d body. Carlxm. 25.22Tr; hydro- 
gt'D. 367**^; oxygen, 5.65'v; nitrogen, 
l.U'.'V; sulfur. 4*^ . Excluding Ni. 8 and 
}i>h: caiiKin, 7306fr; hydmgcn, 10^1%; 
oxygen. 16.33^f. Ratio uf carbon to 
hydrogen in idmlns shows kerogen is 
similar to cnnnels and different from 
bitumens. Also rchittNi to bitumens di'- 
riveil from ra'trtileuin such as grahamite, 
allaTtite, and glance pilch. 

Ot olo{/u'nl Ki uA nee.* In Scotland rich 
>hal('.s found on antichnai slructuix* de- 
cn jiMiig m richness as they go down the 
Side*:. .\liun<laiice of organic matter 
lower oil anticline with but little kero- 
geii Pi iroli'um fonnil in ^hale^ did not 
re'enible oil fiom retorts Torbanhill 
imner.'d dot's not (W'cur m od shale group 
bui higher and is, therefore, more like 
c<i;d 

t':uittu't from Oil Fields: Gilsonite, 
B'lrlvido" manjak. grahamitr. wurtsdite, 
and albertite adinittedlv residuoa from 
x'trohum but vaiy in bitumen content 
roni 9S-t»9 in gihoiiite to 1-8'?J’ in alber* 
lite Manjak v< ms extending to shal® 
foimation** m Scotl.and's oil bearing 
.H rieK Vein break.s into stringv Hiinill 
(jiies coniammg inspissated pi'troleum. 
Evnienre siiows maiijaks or bitumens 
liaxe been miMiified to form nlbertite and 
Miiiultani (mAy petroleum impregnation 
vimilarly mfsbfied to fonii kerogen. In- 
•‘|pi'“'*at»on 1 - process prob.ably inv»»lving 
oxidation and polymerixaliou. Eillratioo 
ami adsorption by mineral mattiT prob- 
.dilv hail much tt> do with i>rtroleum 
-olidif.Miig and holding kerogen formed. 
\!l j/ctroh-Mim containa N» and N* is 
««.ncentrit<‘d in process of maptasation. 
Tilth foie, yjehiing of tNn«>».S04 evi- 
d. nee of m-pissalion. Properties of 
rl:\s aurl shahs. By coinpaneofi uf UU- 
iie nms roidues (jf oil shales with Eullcr’s 
t.oth hlmws that nlxmrptive capacity of 
mim ral matter may be deciding factor 
in whether given shale blratn will bc« 
tome rich in kerogen. 

('onchxioiut: Evidence presented 
proves ibiit Oil oDcc existed in Lothians 
and the present oil shales are direct 
n«uit of inspuisaticm of the oil m nhalos, 

278--DAVIS, C. A. Some FfMwI AlgM 
from the Od-yielding Shales of the 
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Green Kiver {ormation of Colorado 
and Utah. Bull. Geol. Soc. Am., *7, 
169-160 (1916). 

Green River shales produce petroleum 
on distillation. In some cases yield 
greater than that of Scottish shales. 
Microscopic examination shows that they 
contain extensive flora of very minute 
algae and other cryptogamic plants. 

279-day DAVID A. Petroleum and 
Natural Gas. Mineral Ind., 26, 632- 
87 (1918); 27, 618-52 (1918); 28, 489- 
633 (1919). 

Review of production of petroleum and 
natural gas, accompanied by notes on oil 
shale. 

281-day, T. C. The Cheese Bay Sill, 
Gullane. Trans. Edinburgh Geol. 
Soc., 10, 249-80 (1916); Mineralog. 
Abstracts I, 58; C. A. 16. 3051. 

The field relations between basalt, shale 
and dolomite are described. At one 
locality the dolomite contains spots of 
kaolinitc. 


282-pEBEQUE, G. R. The Bitu¬ 
minous Shale Industry of Colorado. 
Eng. Mining J., 102, 1011-2 (1918); 
C. A., 11,638. 

Oil shale area about 20 by 50 miles in 
extent. Sample shows following anal¬ 
ysis; 



Sulfur .94 

Nitrogen .69 

Ash 61.58 

H.0 .48 

Shale yielded 51 gals, oil and 30.9 lbs. 
(NH4):S04 per ton. Sp. gr. oil 0.916. 
Microscopic examination showed mixture 
of caleite and fine graineil quartz em¬ 
bedded in mass of vegetable debris of 
cells, spores, wood, and pollen grains. 
Crcsols, phenols, and flotation oil a pos¬ 
sibility. 

283—DUTOIT, A. L. Report on the 

Oil Shales of Impcndhlc Co., Natal, 
South African Mining J., 26, 193-1^ 
(1916). 

Brief description of occurrence and char¬ 
acter of oil shale in Natal. 

286-ESPENHAHN, E. V. Kerosene 
Shale as a Gas and Power Producer. 
J. Gas Lighting, 135, 398-400 (1916). 


Review of literature and account of 
author s experimental work. Describes 
plant for making water gas from shale 


287—FORBES-LESLIE, WM. The 
Norfolk Oil Shales. Petroleum Rev 
(Extract) SB, 327-328, 347-348. 367^ 
368 (1916); Petroleum World (Ex¬ 
tract) IS, 525-529 (1916); J. Inst 
Petroleum Tech., S, 2-26 (1916). ’ 
Describes geology and tests oil shales of 
Jurassic age in Norfolk Co., England 
Gives analysis of oil and shale. History 
of oil production in England. No oil 
in English shales younger than Jurassic. 


288-FORBES-LESLIE, WM. The 
Norfolk Oil Shales. J. Inst. Petro- 
leum Tech., S, 3-35 (1916); Engineer¬ 
ing, m, 392 (1918). 

English oil shales belong to Jurassic and 
Carboniferous system. Mentioned in 
parlimentary statutes of Queen Elisa¬ 
beth. Worked in Phoenician times for 
some constituent not now known. Have 
been worked spasmodically for years. 
Scottish shale oil first worked by James 
Young in 1850. Worked torbanites. 
English shales cover large portion of 
south end of country. In England no 
bituminous or kerogen shales found in 
rocks younger than Jurassic. (Jives de¬ 
tailed description of oil shale in this 
area. Two productive areas known. 
Smith and Puny Drain Series. Speci¬ 
mens from each area yield 60 gals. 
Shale from Smith serio.s coarse-grained, 
dark brown and highly elastic, splitting 
along bedding planes into thin laminae. 
On exposing to sunlight loses moisture 
and becomes light but remains durable. 
Puny Drain shale grayish blue rock, 
prone to break into wide plates. Sur¬ 
face covered with calcareous fossils. On 
drying in air rock becomes light in 
lycight and on percussion gives a note 
like wood. Microscopic slides made of 
Puny Drain series. In vertical section 
shows numerous lines or bedding planes. 
Numerous round spaces resembling 
inoAths of loculi filled with organic mate¬ 
rial of somewhat lighter color occupy 
field. jPart of field composed of yellow¬ 
ish resinous-looking sul^ances, possibly 
form of kerogen. Yellow bodies are two 
distinct substances. Darker uniformly 
distributed throughout field, comprehend¬ 
ing interval between bedding planes and 
stretching across them but not disturb- 
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faumnadon*. Second ehae ol nute- 
iighter. No vegetable foasib preaeot 
ud very few organiama. Sp. gr. Nor¬ 
folk abaiee from 1260 to 1.403. Oil b 
golden black, ap. gr. 0.913 to 0.M0. Oil 
yield average (Puny Drain wriea), SO 
ula. per ton. Ni in ahale, 1%; S, 0.4%. 
^Ic yielda oil at vciy low leii^raturea 
and reaidiie contains 30 to 27% carbon. 
High aulfur content only drawback and 
this not serious, lairge quantities of oil 
sha\e available. 

291- IRELAND, I. B. Oil Shale In¬ 
dustry Planned for Utah. Salt Ijike 
Mining Rev, 17, 14-15, No. 24 
(1916). 

Outlines iHiasibilities of development of 
oil shale in Utah and possible need of 
oil. Discusses John D. Scott process for 
distillation of shales. 

292- MARSTRANDER. ROl.R Tlie 
Mineral Re.'ources of Unigiiay. Min¬ 
ing .Mag., 14, 315-20 (1916), 

Mentions among other minerals oil shale 
with the following properties: Fiaed 
carbon, 6.6%; mineral oil, 8.7% (sp. gr. 
at 28“ 0.912); gas, 25%; sulfur, 5%. 

293- MANSFIELD, hardy W. Oil 

Shales. J. Inst Petroleum Tech. 
(London) #, 162-190 (1916). 

Article deals with oil shales with siiecial 
reference to those of the Kimineridgc 
senes. Principal oil shale deposits of 
World, .Aiistndia, Wolgan and t'apertee 
Valleys in the north; New South Walt*, 
large deposit, nchesl in world, yield in 
1912 was 86,000 ton-; Acitsss northern 
botindar.v similar shales on Queensland 
flank of .McPherson Mis.; TH.-niania, ex¬ 
tensive deposits; Lairobe li.as prospects 
of being worked, also deiaisits at Nook 
Road; Caiiailn, New Brunswick deposits 
rich in oil and Nil-, one of best deposits 
known as .Albert shale (carboniferous), 
Saskatchewan, in Pasqiiia Hills near Car¬ 
rot River, .50 miles north of railway, oil 
shales of Niobiaia cretaceous 150 ft. 
thick, yield 7 gals, cnidc and 225 lbs. 
(NH4)>S0. per ton; Nova Scotia, north 
aide of East Bay, Cape Breton; New¬ 
foundland, west coast near Deer Lake; 
Africa, m Transvaal (Karoo series), 
(Trias), cretaceous shales in Portumew 
East Afnca; Braxil, cretaceous shale in 
long coastal belt in northeastern part of 
Bnxil; France, near Autiin at Biixieiea 
tea Mines in province of Allicr, 3/4 mil¬ 


lion tons per yeaf being w<^ lltatta 
penno-carbwiferous and low yield, alss- 
where in France sliales yield 80-90 gals, 
per ton; Germany, shales of triaasic an 
occur in Wurttembi'rg; Spain, at Konda, 
also north of Barcelona and in Oastiellna 
ol varv'inii but satisfactory yiehls. Ser¬ 
bia, .Alexinats; Great Britain and Scot¬ 
land. aliale mines chiefly at I.inlithgow- 
sliire and hkliiilnirghshire from seams in 
calciferous rocks, annual output .3/4 mil¬ 
lion tons, also ill AA\'st and Slid Lothiaiis 
ami Fife, shales of Jiiriuiaic age- m la. 
Iioiils of Raasay and Skye worth work¬ 
ing; Walt*, Flintshire coal nicasures; 
England, principal deposits in Kiinmc- 
ndge clay in Dorsetshire, Norfolk and 
otlier regions, some exposed, others over- 
biirdeiied. History of industry discussed 
at length. Suggests llorselshire mat* of 
Geological Survey for geological mfor- 
iiiation. 

Pnives shales by bon'liolcs along line 
of ‘‘strike*’ and at right angina to it tm 
dip. Shales may lie worked from verti¬ 
cal shafts or (in Scotland) from iliehniHl 
road driven in shale on dip. laitter 
method quicker. 

(Quantity and nuality of crude oil ob¬ 
tained from shale deia-nds largely on 
temperature at which oil is formed and 
to which It is latiT exposed. Horisontal 
tjiv' of retort gave larger yield of light 
oils with correspondingly lower yield of 
liibricBliiig oils and piiratrm scale. Steam 
iiHsI later in vertical retorts incniisial 
yield and quality of cnnic. Henderson 
ri iort first to iiai- iiim-condeiiaible giisna 
f..r fuel; also Slant shale which con¬ 
tained 12% ciirtion was dropped into fur¬ 
nace to assist in heating siiccceiling 
eliarge, A oiing and Beilby |X‘lort intro- 
dtieid an innovation by heating partially 
sient shale to liightr teiiipeniture tlius 
iiiereasing the gas and NH» yield. New 
HenderKUi retoit on A'oiing and Beilby 
irinciple but longer to allow sliale to 
a. fxpoM-d to beating surfaci' for longer 
time. Charge supported at Ijottom on 
rolicra revolving at, regular rate which 
allows charge gradually to descend. For 
Ijcal yield and quantity of oil have tem¬ 
perature as low as possible. Del Mont* 
retort heats from inside os well a* out¬ 
side by passing tuire through center of 
clisrge which u fed through retort by 
spiral screw. No heat at lower one-thitd 
of the retort where charge cnlcri. I>slga 
yield and lower per cent of sulfur cUiised 
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for thi* method. ' Tarlese Fuel Co. 
(Tozer’s patent) dietill under v^um to 
save time. Sulfuric acid necessity elim¬ 
inated by Burkheiser method but sul¬ 
fite of a Burkheiser salt must be changed 
to a sulfate if it is to be of use as 
fertiliser. Methods of removing sulfur 
from oil; Agitating with sulfuric acid 
(failed); submitting heated oil or its 
vapors to action of ipctals (partially 
successful); distilling with alkalis and 
sine (failed); distilling through heated 
calcium carbide (failed); treatment with 
nascent hydrogen and precipitation meth¬ 
ods (failed). 

294-MANSFIELD, W. H. Oil Shales 
of England and Why no Use is Made 
of Their Oil. Petroleum World, 16, 
118 (11)16). From a paper read be¬ 
fore the Institute of Petroleum 
Technology, Feb. 15, 1916. 
Kiiuiiieridgc shales offer great possibil¬ 
ities ns a rloniestic source of oil. Great 
difliciilly high content of sulfur. No suc¬ 
cessful method yet devised to remove 
sulfur. 

296-MANSFIF,LD, W. H. Oil Shales 
and their Occurrence. Petroleum 
Rcv.,S<, 159-160,199-201 (1916). See 
Abstract 293. 

296- NICiaES, J. M. Bibliography of 
North American Geology for 1915. 
U. S. Gcol. Survey Bull., 645 (1916). 

Literature on oil shales. 

297- PARK, WM. E. News from 
Shale Fields in Canada. Oil Gas J., 
14, No. 43, 29 (1916). 

Short discussion of late development of 
oil shales in New Brunswick, Nova 
Scotia, and Ontario. 

299-SELWyN-BROWN, ARTHUR. 
Fuel Oil from Shale. Eng. Mag., SO, 
913-920 (1918), 

Good general description of oil shale and 
its possibility as a source of oil. Albcr- 
tite, solidified minend pitch, color dark 
like hardened coal occurs in New Bruns¬ 
wick, gives 90-120 gals, and 80-90 lbs. 
(NH.)iSOi per ton. Tasmanite fossil 
wax found in Tasmania, yields 40-60 gals, 
crude oil per ton. Mining Tasmania 
shale costs $150 per ton; retorting, 60^. 
Spent shale good fertiliser. Analysis of 
smnt shale; Carbon, 10%; volatile, 
1.1%; K, 6%; P, 0.19%; N, 0.17%; sol¬ 
uble material, 816%. Torbanite, found 


in Scotland and Canada. Some New 
South Wales torbanite yields 125 gala 
per ton. Old shales contain less oil and 
more (NH,)jS 04 . Wood distilled; get 
acid; peat; get less acid; bituminoia 
coal^ still less acid. Distillate from tor- 
banite only sli^tly acid when distilla¬ 
tion begins and alkaline when finished. 
Describes Scottish products. Scottish re-i 
fineries produce 2,000,000 gals, burning 
oil; S,0()0,000 gals, naphtha; 22,000.000 
gals, lubricating oils; 25,000 tons paraffin 
wax; 54,000 tons (NH,),SO, per year. 
Australian shale (Blue Mts., New South 
Wales) yields n^htha, 8.48%; illumin¬ 
ating oils, 19.5%; gas oils, 1687%; 
lubricating oil, 228%; wax, 6,42%; resi- 
due, tar and heavy oils, 24.65%, 

301- SIMPSON, LOUIS. Oil-bearing 
Shales. Canadian Min. Inst. Bull., 
No. 54, 868-873 (1916). 

Gives data regarding costs of mining and 
manufacture of shale-oil products with 
estimate of value of Canadian shales. 

302- STEUART, D. R. The Oil Shale 
Industry. Soc. Chem. Ind., SS, 774- 
76 (1916). 

The review of the shale oil industry. 
Four plants in operation in the Lothi- 
ans. Young, Oakbank, Broxburn, and 
Pumpherston. Total capital 3 million 
pounds; employ 10,000 men. One more 
plant at Philipston called Ross and Co 
Shale measures under carboniferous and 
are 5 to 6 ft. thick. Paraffin manufac¬ 
ture started in 1850 on boghead coal 
yielded 90 to 120 gals. Shale yield 18- 
45 gals, and 35-70 lbs. (NH,),S04. Put 
through 3,000,000 tons in 1915. Shale 
retorted at mine to save hauling. Oil 
is then sent to refineries. Permanent 
gases used as fuel. Mond gas used for 
auxiliary feed. Ammonia liquors dis¬ 
tilled in vertical column, milk of lime 
introduced. Ammonia gas caught in 
HiSO, which has been previously used to 
treat burning oils. Sulfate precipitated 
from solution and crystals centrifuged. 
Gravity of crude 0,965-0880. Refining; 
fractional distillation and treatment of 
cuts with acid and caustic and sweating 
out wax from the heavy oil. Products; 
shale spirits, lamp oil, internal combus¬ 
tion engine fuel, fuel oil, gas oil, lubri¬ 
cating oils, paraffin, coke and (N&)^i. 
Acid carried down as black tar, pyri- 
dinea, and unsaturated hydrocarbons, sul¬ 
fur compounds, phenols, and teniene. 
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Besides these, substance apparcntiy held 
in colloidal solution and precipitated by 
achis. Caustic potash tnkoa down as 
black tar, phenols, tulfivjihmol. and 
acids. Tar washeil frt'e from acid and 
bumeil. 

3(^-WHITE. DAVID. Some Rela¬ 
tions in Origin lietwctu Coal and 
petroleum. J. Wadi .Acad, Sci. ('>, 

m (i»i6). 

General consideratum t>f the<*n«'s of ori¬ 
gin of e<wl and petrol* um. and pieM-nla- 
tion of n'latton>liiiw ImIwcoii *ieirree of 
metamorphi.Mn of vanon- eojd'' and elur- 
acter of jietrolenm found m ■»amc n gions 
with them. INankton impart.-* “fattN” 
quality tof*oals. If Pl.inkton predominate s 
in a coal, it i** a bogh'-ad f»r oil i«M-k. 
although if low m iiittK-r.d .M-dimi nt-*. it 
is type of cannel If a'h i- much higher 
it is oil di.de or hitiimiimu*- -hale Kir**- 
«ene diale of New South Wd* -. vn-ld- 
ing S7'V volatile mritt»r. n- hrni’e true 
boghead 

304- WINt’HKSTKR. DKW V Oil 
Shale in N*»rfhwe*.tf in (‘olorado and 
A<lj:te*nt Aria** T S (}»*il Sur 
Hull (f’ont 111)1111**11-* t*) Ki‘*)iuimi«' 
G*‘*)lngv. Pt. 2- No fill-F. 130dnS 
OOlOi 

n**>eribes oil bearitig --ha!*'- of tfgi«»n 
Ven' ***»mpl* ti- g* iil'*gic,*l *h-*-u—ion iwith 
ge*ilogi*'al M-elioiL'i an*I t*-.t- -liow- 
ing kill*! an*! eli:ir.u*i«r of pn^luei.*- 
(’h*-nn<'al an iK-i-* inelud* *1 ln*’hi<h*-» 

g*i*nl hihliogriphy on m* ?li*id'' of min¬ 
ing and *li-tilhng oil •Ird*--' in Seotlan*!. 
Kranre an<l New S*)iith Wale-. 

306-AI,M:N. M a Kutut*- Somce *.f 
Od and Ga-oline. W*-i»rn Kiig. 
Nov. 1917, p 4110, fhn I-.h e H*v . 

73-77 (19IS) 

Slati‘‘tie.«« ^h*lWlng *l*-ei*-a-e in p*‘ir<tl* um 
Sr*)ftidi in<hi>try review^*! Rich -hile'* 
prr)*hiee 40 gals r*er t*»n Thwe «ork«-d 
at present proiluce only 20 g iN i»er ton 
^ million ton*' of T’lntaite <' in U- iMUi*d 
in Utah, yiehl wo*ild b*- ahoiit 131 gals 
per ton. .AN*) nullifin-* of tom* of can- 
nei coal can b<* mm*d in thi-* r*iiintrv 
if ever profitable. Wouhl vield 30 to 60 
gals, i^r ton. Lignite.-*, pfuwible *ourec of 
oil. North American shales expecte*! to 
jfumish oil in future. Nova Sentm an*l 
New Brunswick shah's will yield 40 to 
*00 gala, per too. .Ammoniuni sulfate 


67 to no Ihs. per too. Sltale tan may 
Ik- profitably cnicktsl 

306 -ANt>N. Shah- IhdH Hold Future 
Supply of Oil Nut Pi'tiolemu NtMVK, 

P.b20 tJan. l‘U7> 

(itulogK'al {iiirvi v n port a poissibihlv of 
20U(Xt(XlO.OOO bhh of >)ude oil /rom 
('oltirado dinh'.-* and |>os.-i!iJv nmn* from 
Ft di F>1uimt»d ei)-t- p*-r ton are fti» 
folhiw- Mining. $t (K). diAtiihng. 4th*; 
(NHi'.Stt,. 4()C Slid*- will run fnuii 20- 
ttO gal- per ton with I.VIH lbs of 
tNILisSth Oil fr*»ni («r*«'n River for¬ 
mation -lemhl l>*‘ from ITdlfi Ih- gravity; 
.-houhl yield 6-12'’* g!i‘*)lin*‘. 2^-49*^)* kef- 
0-1 III from lt»lh7 7''*’ paralhn .Ap- 
paniilb no *mI in difdi- a- e\;d« nia-d liy 
fii-li w it*T -pnngs with no oil eoming 
fjoiii Im-*wm'ii -h'di- h*lg*”«. 

307 \No\ sntott.iKViDtH) bbl- of Oil 
m Om- Stall- .Await I)i-li!lati«*n <hl, 
Punt Drug Ibp.:^/. 18 (Mav. 1917). 

Orein Ri\i‘r form.itioli dial*- >n'hh from 
l-IK) gtl- p*r toil In Colorado alone 
'JUOIKOHMtIMM) bbh of oil await du-tilla¬ 
tion tini .‘{(Kt.OtKKKX) ton-* (NH.)^^O. ran 
b*' hn*\«nd Co-t of nulling Si-otfidi 
-h'di- 1 - ^1 90 jM-r t*)!!. eo-t of di-iilling 
• 11 .lit 1 ( 1 ** jM-r 1*>n of j-h.'d*'. eo«t of 
'NIL'So.. 49<* per ton Si'ottidi pro*!- 
nri- Oi fin 1 giiH u-*'ii in retort**, (2) 
napliilii g't.-olme. ainl nnUor ^pl^It. (3) 
lull]* oil <i) iiiti-rnn-di-«t<- oil iiv-d for 
g*- tr,'iking (.'>1 luliticating *m 1, (6) noli*! 
po ilhn <7i -till gr*-.-iM'. (.K> i-lill eok*-, 
'!• -nlf.ii*- <*f amiiMmia F.a>tern diah'S 
lie Ilf rppJT l>*-\*iman ami l.ower ('itr- 
boiuf* roil- (iiv«'f evti'iil <»f ImiIi* 

308 VNON Kxpenmenial Plant f*»r 

ih*- F.xiricHoti *)f Od fiom Slutle for 
riot-ition (’hem M*'t Fng./^'. 180 
‘1*1*. 1917 J. 

('onipiiiv *r<'*‘t*d HeinhrHori rOort to 
I Nil **•( Oil for fiof.'ifion purpow>. 

309 AN’oN Coiilinuou-' Di)*fiI)ation 

of Oil Sh'd*‘. Mining Am. 76, 3-4 
(Dec. 1917), 

t'hevi Proi-ei-** Wood jilaml on fire grate 
of * din(Jncal Mill 18 in m deumbT and 
hnefl vsiih lire hnek Wln’ii wo<>*J Ix*- 
coin* - gfMxl !h‘* 1 of * mh'T»*, **hale crushed 
tf) pi“i* 1 It) “ereen f*d into n lort, When 
hr«t layer of shale v> ignited R’tort is 
r*>tii)*letely filled with raw shale. OaMra 
of combiD-tion arid di.^tilhitioii arc with¬ 
drawn through a pip** inserted in top of 
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retort. Pipe leads gases to cold water 
condenser (ordinary steam radiator) 
where most of volatiles are liquefied and 
flow into small, cylindrical, galvanised 
iron air-cooled condenser. Pipe leading 
fronr top of this condenser carries gases 
and smoke to small blower which de¬ 
livers gases and fumes to middle rec¬ 
tangular condenser unit. From middle 
condenser uncondensed gases pass to left 
hand condenser. When fumes reach hol¬ 
low galvanised iron condenser they have 
temperature of the circulating water and 
exhaust from this condenser is little more 
than smoke. 1 ton shale yields barrel 
of oil by this process. Blower provides 
suction which draws outside atmosphere 
into burning shale on grate. Blower 
driven by gasoline engine. 

310— anon. Gasoline from Oil Shales. 
Chem. Met. Eng., W, 71-72 (1917). 

Discusses reports from Geol. Survey. Oil 
yields 15% gasoline by ordinary methods. 

311— ANON. Colorado Oil Shale Fields 
are Vast. Oil Gas, J., Itt, No. 29, 32- 
34 (1917). 

States future economic, position of shale 
oils. Quotes D. E. Winchester. Dr. Day 
arid E. C. Woodnill to prove that quan¬ 
tities of good oil can be obtained from 
shales. ^ Gives estimates of costs and 
profits, including dye manufacture. 

312— ANON. Gasoline from Oil Shale. 
Cliem. Met. Eng., II). 71 (1917). 

Short article dealing wath shale possi¬ 
bilities in United Stales as duscussed by 
U. S. Geological Survey. Also shale pos¬ 
sibilities in South Africa as expre.s.sed by 
South African Mining Journal, August, 
1916, page 460, and October 28, 1916. 

313— ANON. Scottish Oil Shale In¬ 
dustry. Engineer, /?.■?, 221-222. 274- 
275 (1917). 

Deals with characteristics and general as¬ 
pects of industry. Describes working of 
shales in Scotland. 

314— ANON. A New Source of Gaso¬ 
lene. Mining Am., 75, 3-6 (Dec. 22 
(1917). 

General information on Colorado shales 
Description of Scottish producte and 
map with locations. Wyoming and 
Colorado shale yield oil containing 20% 
gasoline; 18 lbs. (NH,)m. Govern¬ 
ment has taken 45.000 acres oil shale land 
in Colorado leaving 55,000 acres for pri¬ 


vate individuals. This has all W 
taken. 


316—ASHLEY, G. H. Oil Resourno 
of the Black Shales of the Sm 

Tests on samples from Indiana, Illinois 
Kentucky, Ohio, Pennsylvania, TennesJ 
see, and West Virginia, Includes also 
some cannel coals. Most of shales tested 
yield oil but yield is usually low. Enor¬ 
mous quantities of shale in these slates 
Indiana alone could produce 100,000,000.! 
000 bbis. of oil. Probably coat of oil 
from these low grade shales would be 
$450 per bbl. 


316-BEVAN, THOMAS H. Scotland’s 
Shale Oil Industry. Mining Am., 
75, 9 (1917); Petroleum World, J5 
115 (1918). 

Gives products and method. Shale dis¬ 
tilled in 1916, 3,500,000 tons. Oil pro¬ 
duced 300,000 tons or 80,500,000 gals. 
Motor spirit 660,000 gals. Naphtha 
4.840,000 gala. Burning oil 22.000,000 
gals. Gas or fuel oil 13,000.000 gals. 
Lubricating oils 11,000,000 gals. Wax 
27,500 gals. Ammonium sulfate 59,400 
tons. 

American and Rus.sian competition 
caused nian.v shale companies to cease 
operation. Many improvements ir re¬ 
torting and refining. Goorl oil shale can 
be distinguished by brown streak, tough¬ 
ness, and resistance to disintegration by 
weather. Prorliices shale spirit or naph¬ 
tha, sp. gr. 0.66 to 0.75 at 60° F.; burn¬ 
ing oil, sp. gr. 0.77 to 083; gas or inter- 
iiiediate oils, 084 to 0865; lubricating 
oils, 0.865 to 0.895; paraffin m. p. 100- 
130° F.; still coke and grease, still gases, 
sulfate of ammonia. 


317- BROWN, J. L. Oil Shale Industry 
of Scotland. Coal Age, IS, 401 
(1917). 

Discussion by B. Gibson, above reference 
pages 292-306. Short description of Scot¬ 
tish mining methods. Mention of prod¬ 
ucts. Linlithgowshire vields 34% of total 
output of shale oil. 'two seams of shale 
here, Broxburn, 6 ft. thick. Wee shale, 
7-8 ft. thick. Seldom any fire damp m 
mines, considerable quantity of black 
damp. 

318- DAY. D. T. Believe Shale will 
soon make up Deficit in Crude Pro¬ 
duction. Oildom, 7, 556 (1917). 
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piieuMioD of present shorUffc of f»eo> 
line end ponnhitity of evoidinn it. Die- 
ou»OQ 01 sliaieft aa poesible nipply. 

ai9--F0RBES-LI*m.IE. WM. H«n- 
dredfl of MillionB of Ton:! of Oil 
8hat(^. PHroicuin World (I^ndoa), 
14, 61 (1917). (Taken from a paper 
•'A True Oil Field under Knjtland.’*) 
Each ton of Norfolk »<halr.< contains 3(>> 
^ gals, of oil. Thn'e «pmrtc-w w free 
oil and require^: feniiH'raturt' of only 
350* F. for exlnioiion. Give.** some geol* 
ogy of English shale bt'ds, 

320-GKORnE. H D (Vdunido Oil 
Shale ReK>ure<'s. Mining .Am., 76, 
8 (1917). 

Popular article on od >lmle pohMbilitics. 

^l-HKNT)KilS()N. J Reffion Sub- 
divi.xion. Hull. \H. Ni'w 2^‘aland 
Oeol.. Sur. p. 223 {19I7». 

322“HIGr;iNS. K. M. Shale Products’ 
PoattihdilioM ui Indifitrv. Mining 
Am.. 76 (1017), 

Colorado. Utah. Nevada and Wyoming 
shale yields 15-81) oil and 1.5*30 IIm. 
(NH«)*SOt per (on. Recently in Scot¬ 
land one years run gave 2.80.(j00 tons, or 
77.000,(X)0 gal.-* iTude; and .57.000 Eng¬ 
lish tons (NH.i»S 04 . Oiidt' oil distill^ 
to dr 3 ’ne^H and cuke left in >>tili coin- 
prosseii to hnni ehs-trie earlaMi u-^ed for 
making air light earbon^. SeientiMs nml 
capitalists uiu.-t uork togeiher for de¬ 
velopment of ^lla^e oil imliiMry. 

323- PHUddP.s. W. H 'r.v.w Shale 
Oil i.s Known to Iw Rich lu Gaso¬ 
line. KenwiH’ and Bv-Producta. 
Oil, Paint, Drug Hep., U/. No. 17, 
19 (1917). 

Note on oil .“hale anrl lignite of Texas 
as a Hoimr of od. (NH«)i.S (>4 and gas. 
DiscuKse.<< its place in increa.«‘it>g state 
wealth. 

324- WAGNER, P. a. Mineral Oil 
Solid Bitumens. Natural (Jas and 
Oil Shale in South Africa. S. Afri. 
J. Industries, S, 29 pp. (1917); Rev. 
Geol., f, 356; C. A.. I(t, 3840. 

Occurrence of od shale in Bntish South 
Africa is described. Fonner existence of 
aomo petroleum indicated by veins of 
coal-like suhatance in certain localities. 
Terms pscudo-antbracite and pwudo- 
eoal are proposed for this material. 


329-WILUAM8. M. Y. Oil Slialea of 
Southwest Ontario, (''an. Gedl. Sur¬ 
vey l>ept. Mines, pp. 26)'N38E 
(1917). 

Oil shale." of the IVvoman series. Hamil¬ 
ton formation, color <i.ark gray, black or 
browjn. Outerops at noitiiwi'Sl extremity 
of Kettle PiMUt, occurs above and ex- 
lemis below water level (’leveland slialea 
oulcnip on n<*rth bank of Svtlenlmne 
River. Outcrop e\t<'n<is from ladow the 
water level to 10 ft. above. Nitrogi'll 
content 013-01P/c, iMiuiv.'dent to 15 U>a, 
(NH«)iSt\ |H'r long ion, or 13 llis |>er 
shoit Ion. ('oniiucn'ial vield about 19- 
11 IIm. |)cr ton. No diMilhition ti'sU but 
approxunale alml\>t^ shows 10 Iiiip, gals. 
piT ton. 

Cleveland shah ^ 0*12'‘r N». sp. gr 26. 
Dotiiliitioii te"t on l.VKbgr.'iin saiu)de to 
6.’»4‘'(*.. (i.as. 1 1 ru ft or per ton (WO 
cu ft ; od, 18.5 grams, or 3 Imp. gals 
|vr short ton; sp. gr of oil at 22*(V, 
0868 

327- WIN(^^KST^:R. DEAN E Oil 
Shales of (hr UlUtid Slates. Eeim 
(Jeol. tf, .505-518 (1917). 

Gil sh.ah’S in S rangi' from Devonian 
to Kticeiie age Grta-ii river ahiiles in 
I'awene, (local sliaJe*. ar*‘ black c»r brown 
and (leviblr, dMiiigin^hed from brittle* 
c'arluin.iceou** ^hah• Shale* of cartionifer- 
oU'< frniiation in Kentnekv and llhnoiK 
vt< Id" 20 gaU or h'"e of oil Shales ill 
(‘oloradti and Wyoming Mvillercal through 
about 1(X) ft of jitnita. 6 It or more of 
which will >irli| more llmii 40 gaif. of 
oil, Ciiii Iw found ims*( aiiv jdace. Shales 
^how'mg little vc*gi table camtent c‘otitam 
but little od and those* showing a great 
•h*al contain more enl. ye t oil appare ntly 
eiena mil come from vegetable rciimius. 
('iiniiinghain-(>HigV IheMiiy. ther<f<»rc, 
not corre'ct. Lalmralory iliM.illutiem gives 
!5'r gasoline (175°), 33% keT«isenr 
(.100"), with paiutlin tv* high as 921%; 
ai-pbttit, 2%; S. 0,61%; N,. 17%-. Vis¬ 
cosity of oil la aCK no n lation to spe*- 
cific gravity. 

Hcvie?wii Keaitlirii eliKtillalioD methenlB. 
Hcitevexi nitrogen beaJiwi will l>c recov- 
creel for vahmidc rjyes. 

328- WIRTIIMAN. FREDERICK G. 
petroleum Slmleee. (*h»*ni. Met. Eog,, 
Iff, 437 (1917). 

tiutlines commercial |»ois*ibil!tie*a of 
Grveu Kivef shales. Scottish yields 18% 
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of oil and 2% of Colorado 

shales yield 42% of oil and 6% (NELli- 
80(. EnmiRh shale in Colorado to yield 
20,000,000,000 bbis. of oil. Would expect 
shales to yield per ton as follows; 2 lbs. 
benzol; 14 lb. cre.sol; 1.4 lbs. phenol; 
5 gals, gasoline; 25 gals, burning oil; 
10 lbs. wax; and lOO lbs. (NHil^SO,. 

320-ABRAHAM, HERBERT. Pyro- 
bituininous Shales. Asphalts and 
Allied Substances, 158-164, New York 
(1918). 

Pyrobitmninous shales divided into two 
clas.scs: (1) Asphaltic pyrobituminous 
shaies in which asphaltic pyrobitumens 
(claterite, wurtzilite, aibcrtite) are asso¬ 
ciated with shales. (2) Non-asph^tic 
pyrobituminous shales, in which non- 
asphaltic pyrobitumens (cannel coals, 
lignite or bituminous coal) arc associ¬ 
ated with shales. Following means for 
differentiating: (1) by pyrobitumens 
found locally, asphaltic bitumens would 
indicate asphaltic pyrobituminous shales 
similarly, non-asphaltic pyrobitumens in 
the vicinity would indicate non-asphaltic 
shales. (2) By associated fossil remains. 
Vegetable fossils indicate non-asphaltic, 
animal or fish indicate asphaltic. 
(3) Effect of heat on solubility: On 
heating in closed retorts to 300-400° C. 
asphaltic bituminous shales will depoly- 
merize and become more soluble in car¬ 
bon bisulfide. Non-asphaltic remains un- 
affectcil. (4) Percentage of fixed carbon 
and oxygen, percentage of fixed carbon 
2-25% in asphaltic pyrobitumens. Per 
cent of oxygen less than 3. Per cent 
of fixed carbon in non-asphaltic 5-50, 
per cent of oxygen 3-28. 

Chapter gives location of various shale 
deposits of world. 


Stouart ootamea product resemblia, 
crude shale oil by destructively distill,» 
mixture of lycopodium spores and clay 

331-ABRAHAM, HERBERT. Shah 
Tar and Shale Tar Pitch, .\sphalt 
and Allied Substances, 216-224 
York (1918). 

Description of oil industry in Scotland 
Mineral mined and hauled to siirfice’ 
passed through breaker. Breaker con.! 
sists of number of toothed iron rolls 
revolving in opposite directions. .Shale 
passes from rolls to retort. Retort con¬ 
sists of four vertical cylinders mounted 
together with common hopper above 
Upper portion of iron, lower portion of 
firebrick. Distillation takes place in 
upper part of retort, at 900° F. .Shale 
then raised to 1300° F. in lower portion 
steam injected and NH, proiluced! 
Modern retorts essentially of four type.^- 
Pumpherston, Young and Fyfe, Hender¬ 
son, and Del Monte. Vapor from retort 
passes through economizer and then to 
air condensers, then through scrubbers. 
Permanent gas burned in rctorf.s. 

Products; (1) Non-eondensible ga.-is, 
3000 ft. per ton. (2) Ammonia liquor, 
yielding 45 lbs. (NH,)jS(). per ton,. 
(3) Shale tar, 25 gals. (4) Eight naph¬ 
tha, 2 gals. (5) Spent shale, 80-850;, 
containing 214% of carbon. Ammonia 
separated by heating with steam .it 20- 
lbs. pressure in tower still; caught 
in HsSO,. Tar distilled and .separated 
into various products. 


332-ABRAnAM. HERBERT. Data. 
Asphalt and Allied Substances, p. Si. 
Now York (1918). 

Incretise in solubility of shales upon heat¬ 
ing given in accompanying table.* 


* 


Posidonomya shale from 
Reutlingen. 

Menilite shale from 
Strzytki, E. Galicia_ 

Shale from N. S. Wales, 

•Australia . 

Shale from N. S. W^es, 

Australia . 

Shale from N. S. Wales, 
Australia. 


% Before Temp. 

Soluble in Benzol 

Heating 

°C. 

Duration 

After Heating, % 

0.6 

[250 

24 hrs. 

034 

300 

Additional 24 hrs. 

324 


[400 

“ 24 “ 

0.00 

0.85 

[300 

% hr. 

1.21 

350 

Additional hr. 

0.70 


[350 

“ 24 hrs. 

0.40 

1.4 i 

[250 

2 days 

1.33 

i2£» 

Additional 8 days 

073 

1.4 

[300 

2 days 

286 

300 

Additional 8 days 

78 


■400 

1 hr. 

4.9 

1.4 • 

400 

Additional 2 hrs. 

44.9 


400 

“ 2 “ 

5.4 


.400 

“ 2 “ 

09 







ABSTRACTS OF SHAIjE OIL ARTICLES m 


88$-ADKlNSON. H. M. Oil Shales o{ 
. UUh ftod Colorado. Salt Unke Min* 
ifig Rev., iO, No. 8, 22-25 (1918). 
Discussion of present od sitiiatiuu and 
Kovemmeot bureaus' aetivitiOK m oil 
Diale, possibilities of worlung bhule, and 
discussion of Scottish practice. 

334—ADKINSON, H. M. Colonulo and 
Utah Oil Shale. iiailrcMd Hed Book, 
35, 5-7, 9, 11, 13. Sept. (1918). 
Uintah Usi'^in iuo>t iinporiaiit oil .-Itiilo 
Held liecauHc of iirarricss to rat!^u:ld^ luid 
Lx'causc of eiiiM* with which ^llsll^• may 
1>G muic<l. PrtMluetion of oil fr<>m sliale 
rtKiuires great initial cxpcudituit- forKuit- 
able plant. If our ^hule can he mined 
for 6(K per ton business will pay hand¬ 
some dividends. Od .«!ands iiientione<{. 
Gives history of oil shales m the IJ. S. 
and Scotland. 

336”AU)KII.S(>N, V. C*. Th.‘ (hi .Shale 
IiidiiMry. (^iiarl. C*ol Si’luad Mino, 
i.i, No 2 (1918); R.nlroad Red 
Book, 15-21, Apr. (I!»1M1. 
Bulletin di'voletl to shale.s and inehides 
description of nature, oriKin, etc .\ho 
description of Seiittish shale od imlu-tiy, 
oil shales of ('.'iiiada and othtr foreign 
countrie>. l)etaih<l di'*cu.'«'!on of Colo¬ 
rado oil shale possibilltio. itieluduig 
opinion.s by various g<ivernment otheials 
and oil .'‘hale men. 

337—ANON Developim nI of Oil Shah-s 
to be Great Indu.’*tr\. Silt bake 
Mining Rev, ..■'o, No. 5, 25-2S 091S' 

A generd diseu^sion of oil ■‘hale m<lii-lry 
as developing in C'ol<n ido iiid riah. 
bnormou'< (|uan(iiie.> of •.lull uMid.ilili'. 
impo.sM)>ie to stale value of sli.di' land 
but estimates it wd! yield IIO.WIO tons 
of shale per acre Proliable j*rotu prr 
barrel of oil. $6 75. (pie'^don a^. to 
whether .Scotti-h retort will In- -uitable 
for tlie.se shales. 

338~ANON. Oil from Shale Ris k Kng. 

Mining .b. 419 0918). 

Oil shales m Utah, ('olorado, Wyoming. 
Are heavier than coal, sp. gr. 16 Con¬ 
tain 50Vc a.'*li. Goisl coal c^mtain* less 
than I07c ash. Some shale m.ike- 2 bbis. 
oil per ton. 

^9—ANON. Oil Deposits in Kngland 
and Wales. Iron and Coal Tra<i» 
Rev., 97, 642‘«71 (1918). 


Principal shales in upper part of Kim- 
nioridge clay but their prvxnce must 
not as.«uintHl in all outerotvi of that 
formation. Kinimendge sJiales cost more 
to diMill than ScoHipIi and pn>ducU 
may be used only iw fuel Kimmeridge 
bl.ick>tone contains large amount 8 
W. 'r. Audeixm says that Heyl and 
Mniistield I'Vaggerate yield (Jitaiiied frtMil 
Kimmendge shales (hi diMilla(<‘ of this 
n gum contains 512 111 7 29G S. Amilysia 
<'f Kimmendge shale at l.imoliisliiri*: 
NH*. (105-0Dtpt; (Nlb)#.'^), |nr ton 
di:di\ 4 .5 to 5»-: lb- (0 ItMirilP r); luavy 
oil-, 3 to 6.1‘i: : light oils, 275 t«» 32 *,’b. 
\ieid )Hr ton shale, 1.3 to 10 4 gals In 
Mihiine 7 of Siwial Reports on the Mm- 

11.11 Rennireis of Great Britain i- i4-maik 
that .li'CoM-rv tif immnd oil ni Great 
Bril.Ill) 1 - tiu’ial in imj-ortance lu'c^ause 
amount is so -mall. All genuine o<Tur- 
o nee- an' ftom caibomferou- rocks, 
majorit\ from coal inejc-nres In <‘iim- 
biilaml tieeiirrenee of nalunl paraOin 
lecnrded.biit vieUI lias I'raetieally ceased. 
In -inking sliaft m coal mine it Priors- 
l» <' Shrop-liite, rocks were -o chargtal 
with pitroleini) (hat shaft liiriied into 

1.11 w< ll ]*n -ent supply mueh <ieereascii. 
(lives location, orcuilence. evti-nt, geol¬ 
ogy. .irnl value of .all known isTiirienccs 
of pitiohuiu ill Kngland and Wales 

341 .\,N'()N. Shale (hi in Pennsviviiiim. 
.\itur.d (i.is G-’isohm* J. 381-5 
(191K) 

.'-hurl <h-<’u>*-ion of ))rodue|ion of “eiijd 
oil in Peiin-\ Ivfima Ufore days of nat¬ 
ural <H’nirniig oil l.asi plant to Im* 
dir.Mi out b\ iM'troleum wells was (*an- 
mlioji Bt.i\er ('o. which tipenili'd until 
Is72 J*ciiii‘> h.itiia (li ojogu al Hiirvev 
pl.iiiiiiiig to do more wotk on Pennsyj- 
shahs. « 

342 ANoN Will Shale (live Us (hi 

and (iasoliije m Ihaelieidly Unlim- 
ii<<1 Qu.intuies? MaiiufaeturiTs'Hoc- 
onJ. 7't, 8.'>-80 Sf'jit 5 (1918). 

Atticle giung information a- to posii- 
bilitie- of sh.tle ixung umhI us source of 
oil I'micr ceMiiiii high pluait and short¬ 
age. shah- call Ik' «i»*i»clHled Upon to 
-uppiy demand. 

343 ANgN. a Niw British (hi Indus¬ 
try. Nature, m, 506-.W7 (1918), 

Oil poKsibditMi} of Kngland diiicumcd by 
C'liiiiiingfmm-Cniig, Dr. DunsUn, and 
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Dr. F. M. Perkin. Sources include oil 
shale and cannels, 

844-ANON. Utah Oil Shales. Salt 
Lake Mining Rev., iO, No. 13, 26 
(1918). 

Pointed out by Andrew H. Northrup 
that Utah shales are more extensive and 
much richer than those of Colorado. Dis¬ 
cusses commercial possibilities of Utah 
shales. 

346 —ANON. Scottish Mineral Oil In¬ 
dustry. J. Soc. Chem. Ind., 37, 467 
(1918). 

Outbreak of war caused renewed prom¬ 
inence to be given to shale oil industry 
of Scotland. Number of companies de¬ 
creased from fifty in 1860 to six in 1918. 
Principal products of industry, motor 
spirit, naphtha, burning nil, free oil, gas 
oil, oil, paraffin wax, and siilfuti! of am¬ 
monia. Wages chief item of cost in 

f )roduction. Shale miners’ w’ages regu- 
ated by wages paid in coid trade. If 
high prices of coal hold, shale companies 
may experience financial difficidties. In 
last two or three years, oil of illuminat¬ 
ing grade has been in demand as power 
fuel for motor fishing boats and farm 
motor trucks. Farmers having had prac- 
ticid experience in use of sulfate of 
ammonia, demand may increase in pro¬ 
portion to supply, thus keeping up price. 
Suilicicnt shale for many years’ develop¬ 
ment. 

347 —ANON. Future Oil Supply Prob¬ 
ably Assured by Resources of Shale 
Deposits. Eng. News, SI, Sup. 167, 
Oct. 17 (1918). 

Shows ample od reserves in oil shale 
deposits. 

348 —ANON. Oil Shales of the West. 
Salt Lake Mining Rev., Sft, No. 2, 
23 (1918). Sec Abstract 379. 

349 —LEACH, L. W. Products Obtained 
from Od Shales. Mining Am., 4, 
April (1918). 

List of products possible to obtain from 
shale oil. 

361-BOWEN, C. F. Phosphatic Oil 
Shales near Dell and Dillion, Beaver¬ 
head Co., Montana. U. S. Geol. Sur. 
Bull., No. 661, 317-320 (1918). 

362-BOWEN, RICHARD. Distillation 
of Coal and Shale and the Profit¬ 


able Treatment of their Residue. 
Petroleum World, IS, 119-121 (S' 
Article on saving of waste fuel prodiicu 
in general, with special attention to 
methods applied to shales. First 50% 
of oil distilled much more cheaply than 
last. Suggests leaving % to ^ of oU 


in spent shie for fuel purposes. 


363 —CAMPBELL, A. E. Paraffin Wax 
and its Manufacture. J. Inst. Petro. 
leiim Tech., 5, 109 (1918). 
Complete description and discussion of 
manufacture of paraffin wax, with bib¬ 
liography, large part devoted to the 
manufacture of wax from sliale oils. 


364—CARNE, J. E. Occurrence of Coal 
and Kerosene Shale in the Baerami 
and Widden Valleys, Goulbum River 
District, New South Wales. New 
South Wales Geol. Survey Dept. 
Mines Rept., pp. 165-8 (1918). 
Brief report on shales of Goulbum River 
District. 


366 —CHASE, R. L. The Oil Shales of 
Colorado. Mining Sci. Press, 116, 
445-6 (1918). 

Od shales occur northern Colorado in 
Moffat, Rio Blanco, and Farfield Coun¬ 
ties, covering an area of 2,^ sq. mi. 
and reaching maximum thickness of 
2500 ft. Shales horizontal imd inter- 
bedded with thin strata of sandstone; 
shales vary considembty in oil content, 
that of the richer beds vairing from 
10-90 gals, per ton. Many beds yield 
17 lbs. of (NH.laSt), per ton. Map of 
Colomdo shale area. 

366 — CORYELL, P. C. Bituminous 
Shales of Colorado. Mining Am.. 
77, March 16 (1918). 

Colorado shales firat thought to yield 
worthless oil. Steam shovel cannot be 
universally or even generally used for 
mining shale because of thick over¬ 
burden. Young and Beilby, and Hender¬ 
son retorts are best types. 

367 — CROSS, ROY. No Gasoline from 
Sliale, Expert Says. Nat. Petroleum 
News, 10, 42-46, Jan. (1918); C. A.. 
73,762. 

Shale oil will not make satisfactory gaso¬ 
line without excessive refining losses; it 
is commercially adapted for fuel and 
illuminating purposes only. Only auo- 
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OMiful dude operatiooB are now in Scot- 
tfjwi where }e» 2.000.000 bbls. o( 

ihale oil produced in 1916 by eix con)* 
paniee. CroiB* examinationii ihow that 
average good ahale available m Colo¬ 
rado will yield 54 gala, per ton; this 
alone will not be profitable, but ton 
of abate will also neld 34 lbs. of 
which will make m<lustr>' 
attractive. Expected return from com¬ 
mercial exploitation of Colorado aliule: 

Proceeds per ton: 

54 gals, oil (405 lbs.).. .S2.70 (1018) 

34 lbs. (NH.)m. ^ 

Costa per ton calculated to Im' $4.34 
for 1918. Little prtMiM>ot that shale oil 
will replace iKdroloum in near futim' 
for any use.s but as fuel oil. 

368-CI^NNINCHAM-CHAKJ. k. h 
O il Producing DoiMJsitH of the Hrit- 
ish Empire. Petrolemu Rev., ,i!i, 
373 (1918). 

Article pointing out the p>wsi!jihties of 
oil in the Bnti.di Empire. 1)im*u»w*s 
shales and turbanites as most likely 
source and ilescnlKy shale d4‘posim of 
Canada. Australia, New Zi'alatid. and 
Africa. 

aSfr-DAY. D. T. Oil Shale Possibilities 
with some Hwton*. Salt Lake Min* 
ing Rev., 1!*. 23-25. Mar. 15 (19IK> 
French shales yield U-IO guU oil per ton. 
Scottish shales 24 gaN. and .10 lb-*. ML 
as (NH»),S 04 , gel 20';r inon* for pro»l- 
ucU than would at lhn\er. YiehU 19- 
50Ve prolit. 20.000.000.000 bbls. in C«ilo- 
mdo shales. 2.000,000.U)0 bbU. of wlmh 
is gasoline by ordiiiurj' n'fiiung iiieiho<ls. 
Utah has as much, ('olorado should 
protliice 300.000.000 ions (MLlpSO*. 
Sirotliind mines at cost of $! 25 |)i*r ton. 
Profit in Colonwlo shales if mining can 
be done at 60< ton. 

361-l)ON(>HUE. J. L. Diffett nn- be- 
tween Saturated Oil Sand and Oil 
Shah'S. Salt Lake Mimng Rev. 

No. 2, 22 (1918). 

Oil m oil sand is wrappi'd alxail each 
particle and can la* removed by v%ash- 
ing with solvents. Oil dtics not exist in 
oil shale but must lie fiinmal by dj'stnir- 
tive distillation of a complex iiiat4>riai 
of an organic nature. 


362-nOR8EY. HACER. Shalc« Aawnt 
Oil Suppl>' for Sexerat Generationa, 
Eng and Mining J., Jan.. 1918. 
Slates m the V. S the industry is in 
Its infancy. 

363“EOm)RlA!.. Petroleum in Colo¬ 
rado. Eng. and Mining J.. /ud. 413 
(1918). 

IN'troleum n*MMirci‘s of state dew'ribctl. 
Oil .diah* considetx'd .as a p<iten(inl 
source. 

364-E(:i,OFF. GIOTAV. and MOR- 
REI.L, J. Supply of <)il Avail¬ 
able from Shales. Oil (Sas J., /7, 
Aug 9, 46-48; Aug. 16. 42. 41, 46; 
Aug 23. 45-48 0918) 

Aii:il,\x-s of shales, canne) cihiIs, and 
luiieMom' Details of origin of |H'tro- 
hum. Oil may Ih‘ dissolved from sonm 
dmle-s In* earlion luMilfide, UiiKol. eU'. 
MiciiB-ei^pie exammatioii n'vealiMl yel¬ 
low ImkIh-s m shale called kerogen, and 
yi«id of oi! IS proporiiotwil t«t thnr nuin- 
Int. i>i>tiibutioii and nusie of occur- 
reiiee of ^ha!es over worM. Tnatmeiit 
of shale m n torts During retorting, dis¬ 
tillate of till and water was collectHl 
even’ 100 re Tn»d to thstill 100 cA 
per hour (Jravitv tif oil portion in firat 
fraction higluT th.an in tne wM'ond and 
third ptirtiuns. iift4r then gmvily lu- 
t reitx'd again. 

366 CALLorPl*:. J H. The Kxtrar- 
tiiiii of Oil from Simter-. Mining Am., 
77. C and 10 

Kntopt au isH-th<Mlrt mil Ih'hI for United 
Si.kte- Shale must i>e heated gnulimlly, 
^f» 1 tltig with very low heat ainl jnen*a#i- 
iitg kinlii end of distillation jntumI to 
i^eeure tiiaxiimitn amount of li<pmi hydr<»- 
tailsm'i. Eaeh dignr of he-itt generates 
thlTereiil gas, thus reason for gmduut 
iu iting. Steam «hs’s not increase oil 
,M<}d but Kivrs valuable quantity of Ni. 
I’AteiiMve tests made recently using a 
-\Hlem of fractionating cells, apparatus 
h.ixiiig M'rios of parliUons to M parals 
and ki’x’p gaw^ apart rihsig line of tmvcl 
of -hale from enlraiice to exit, grouj)- 
mg and fnu’tiotiating oil into ilifferent 
P'liif* No steam u^s-d. Iliavy oil. 40% 
of Mhoh ; gntv, 20' He.; mterinediat<e. 
gt 2S Ih* ; iigiit4'Ht, .'M'' Ih'. 

t'art mill fumac4-K of Fmiice not able 
to withstand high heal of Bi’Ottitil) re¬ 
torts. Progn'ssive diattllation ending it 
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high temperatures noticeably augibeats 
yield of oil from shale of Buxieres and 
d’Autun. 

366- GRABAU, A. W. Rejation of the 
Oil Bearing to the Oil Producing 
Formation of the Paleozoic of North 
America. Bull, 1, Geol. Soc. Am., 
92-93 (1918). 

367- GBEMPE, P. Scifenfabr., 38, 
597-8 (1918). 

Popular article tracing history of oil 
shale activity in Germany and Scot¬ 
land. 

368- GUTTENTAG, W. E. Petrol and 
Petroleum Spirits. London, 1918, 
p, 49, 

Brief description of Scottish industry, 
with discussion of properties of typical 
motor spirit of 167° C. end point. Total 
proiluction of light disMIlates under 
heading of naphtha from Scottish oil 
industry given as 5,()00,0(X) gals, annually. 

369~HALDANE, J. S. J. Chem. Met. 

Soc., S. Africa, 10, 1-6 (1918). 
Results of experiments on dust inhala¬ 
tion. Shale and coal dust are harmless, 
and detacli epithelial cells on which tliey 
alight, becoming eliminated from the 
system. Crystalline silica, on the other 
hand, as well as other crystalline com¬ 
pounds, is cumulative. 

371—HALL, W. A. Gasoline can be 
taken from Oil Shale. Nat. Petro¬ 
leum News, 10, 50, Mar. 20 (1918). 
Refute arguments of Dr. Cross that no 
gasoline can be obtained from oil shales. 
Only 2-3% gasoline made from Scottish 
shales because oil trade was well estab¬ 
lished before gasoline became important. 
French shales yield 1.5-18% boiling below 
190° C. Yields 70-130 gals. oil. Scottish 
shales 16-23 Imp, gals. American shales 
could be handled at low temperatures and 
less coat. Scottish use high temperatures 
to gel (NHt)iS04 (lower zone of retort 
1500-1800° F.) Long time and low 
temperature runs yield saturated prod¬ 
ucts. Scottish shale gasoline satisfactory 
motor fuel. American shales 3-6 times 
as rich as Scottish shales. In Scotland 
mining cost Is.lOd. per ton. Shale oil 
contains 21% of excellent lubricating 
oil. Lamp oil 12-30%. 50% gasoline 
could be obtained by cracking. 


372- hall, W. A. Cracking of Scot¬ 
tish Shale Oil. Petroleum World 
16, 337-340 (1918). 

Shale oil must be cracked if gasoline 
in quantity is produced. French shale 
yields 15-18% gasoline. High tempera, 
ture process used in Scotland. Low tern- 
perature process now being studied m 
England. Slightly more expensive but 
will increase value of products. Retort¬ 
ing is, in a way, cracking. Shale oil, 
while not so valuable as Pennsylvania 
crude, is certainly more valuable than 
California or Mexican oils. Shale oil can 
be successfully cracked. 50% gasoline 
can be recovered from shale oil. 

373- HOSKIN, a. j. The Oil Shale 
Industry. Mining Sci, Press, lie, 
.509-16 (1918). 

l)isciK<.sion with illustrations of areas of 
oil-yielding shale in Colorado, Wyoming, 
Utah, ami Nevada, under captions. 
Geology of Colorado oil-.shale area; 
clianicter and varieties of shale; niethoils 
of distillation; fractionization and yield 
of gasoline, kerosene, etc.; prospective 
development; costs of operation; by- 
prodiirts; property rights; a maniifac- 
liiring industry. 

374- HOSKIN, A, J. The Oil Shale 
Industry. Western Eng., 9, 191-196 
(1918). 

Great activity noted in indu.'try in Colo¬ 
rado, Wyoming and adjacent territories 
Miqi of Dellcque region given. Oil 
shales of that region in Green River 
formations. Oil not pi’esent as petro¬ 
leum but is proihiced when shale is <hs- 
lilled. Good oil shales dislingiiishiible 
from ot Ini's by darker color, less grav¬ 
ity, and less weathered. V'arieties: 
"liaper" and “massive." Paper shales 
yield more wax. Methods of distillation: 
many researches devoted to method of 
di.st illation. Henderson, Young, and 
oilier Scottish types propo.sed. Numer¬ 
ous American processes being worked 
out. Products: DeBcque shale, 17%% 
crude oil, which tests as follows: 13% 
gasoline of 45° Be. to 150° C.; 38% kero¬ 
sene of 50° Be. to 300° C.; 47% residuum 
of 16° Be. to 400° C. Another test by 
a Kansas refinery: 48 gals, crude of 
31.8“ Be. to 360° C.; analysis as follows: 
15% benzine of 55° Be. to 102° C, 10% 
distillate of 41.7° Be. to 132° C., 20% gas 
oil of 34° B5. to 194° C. Cost of equip- 
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iDeDt, 100-ton pUat, $50,0004500.000. 
Mining at first wili be cheap bccauMe 
shale exposed. Cost of operation: Crush- 
jog, from 7>35< per ton; mininK on 100- 
ton b&iis, ,40-50^ per ton; uniicrgrounil 
minmg, 20< more. Distillation, I2-&V 
per ton. Fuel ail obtained from ^halc 
either as gas or by burning ^ha!l^ 

376-JKKSf)N. J. B. h:^lnclHm Dil 
8hale Process. Salt Lake Mining 
Rev., No II. 23-3t) (BUM. 
Discussion of development of ^haK' work, 
adaptability of Sco^tl^h inetlunl to 
Amerieuii >h:i)es, quality of ^hale.'i and 
a dcscnption of Jen.«on horizontal n iori 
or eduction plant, l)l.scu.«^-e^ need of 
cracking. 

376 —-lONES. .1. H (’olomdo. lUah, and 
Neviuia Oil Slmlex Oil (ia» .1. jn, 
Mar 28. :i8. Apr. 11. IS (IflJS) 
Historj' of Siotti.sh >hale oil indn-try 
and amount of produet> for P.tlf) Dim- 
dend.H lO-OOV# on mviMed c.ipital dU.- 
000.000.00(1 ()hls. oil m Coloradii dialer 
l.^)eaiion and extent of Ainerieaii diuie.- 
Much nrh >hale i.s ’•o oveiburderK d 
w'lth r<K'ky material that mininu eo.->ts 
prohibitive Idko, Nevada, ^h.lie'« are 
near .-uifaee and eUw* to Iran-poitatnm 
faciIitU'S. (* 0 - 1 -. of Seoitidi ami Aiiiiri- 
can diale od piodnelion compared Tell.s 
how oil i.s produced ()iv»*s nuinlMr of 
plant- and ioeation.- Shale from Ui.ih 
Co., Utah. vieKhd 110 gal> r t4jn 
Elko shale volatile, 31 Ci*}c. SiO?. 32'> . 
AhO,, 7.47.; Fe.lV Call. 28".. 

MgO. 017; N,. 0.37. U.civeied .'rO 
gills. Oil pcT ton (iood gre-oline eont.nl, 
laige amount, high mi lting point pir.itlin 
wax. Large p«rcent. lubricating oil givt.- 
greater reiining aalu.' to dial.- .*il tlian 
to Wi'll oil. fja-. 2WlfH^i00 cu ft p.rton 
An.alysi> of ga- CD, 2077; D.. 117, 
C,H*. 317c; IL. 1037 ; CO, 0 07 ; CIL. 
402%; Ni, I337f. Heating value. WiT 
I3.T.U. |>cr eu ft. or 1.03<1.3.'>0 BTC. 
|)er ton of .dule. Spent -h.ih m.ule 
into paint pigment, .silica for cement 
42 gals, oil per ton shale Protit on 
KXFton unit ectmiated a> MiiO t.» $514 
per ton. Larger the unit the larg«r the 
profit. 30l)-10l)0-lon units yield $1-$fi t«.T 
ion profit. In shale vein 30 ft. thick, 
averaging 2 bbis. oil per tiiii, 1 m| mi. 
would yield 83200.000 bbl.« . Analysn of 
crude from Wko, Nevada- gr. 232' Be.; 
23% gasoline of 400'’F. end point; 46% 


auto oil, 225 viscosity at ID*; 0% ^ck 
wax of 130.5 m. p. fuusweatedi; 10% 
asphaltic rej»idue; m i> 100-1707 Oil 
ii! aUive analysis yields $S worth of 

K ‘lu•t^ per bbi Retimry on 

ennie 2iP'V ga*ulim* i400 end 
|Hnnti or WOO gals iht Wd. 107r lubri- 
e.atmg oil. vi.-cosiiy 225. or 1922 imU. 
IMT ld)l , 57. pamnin wax. m p, 1305", 
or 20 IK- p< r hbl ; lil»', .x-phal(ie ri'si- 
ilui‘. m p. 1(50, or 4 20 gab per bbl. 
Value of ploduot.- 

llfi g.iK ga-ohne at 1S<* . . .. $1 74 
10 32 gaU luhneaimg oil at 25V 4 83 
20 IK- piiatlin wax at ]0(* 21N) 

4 2 gal- a.-pli.iltie nsidue at M 25 
15 lb- ammomuin sulfate at 3< 45 

1027 

Jhotil i»n 1 tun. $.')82, b..-*.! on m-c<»v- 
«ry of 1 l»bl p. r t.m ,'kKPlou plant 
winild li.ivi SI7M> net daily piotits. 

tmm Dianii Vall.x, Colo, rc- 
due.il b> Slallmaiin pri'C-,-... r< lined by 
\Vi 11- jifiHi — will gue Miuilar \ a hK and 

J'Mi'll-- 

377 Id ■\CH. L W DifTi jence'. m Oil 

.’-h.al. - ami llieir 'IV.-alment S-alt 
L.ik. .Mining Rev. 20-23 (1918), 
Eiglit gra.l. - iif black dial. s and ilevcli 
oilitr comm, icial shah'- in ])eBe<pie 
lit a Ml-t neh ^lla!i - ar.' llm-e which 
w..jihii .iih.r blui- (»r while at onlcrtip- 
j ing- Su.-ii'v of indu-irv dep<nds on 
nghi pioi’e-.- f.tr tii-iiting particiihir 

g*,4«l. .it i-lj.il'' 'I'Wil JU.M'C-h.-- ilf illS- 

Ml!.iiM*n. .ie-tni(li\e ami so-calle.l <lry 
j-io-.— 1 )• >ll U. IlV.' pMS.'-K 1> illM' m 

-li il. - letotled 1o oblaili Oil 
S.oiii-h pj.Ki— Illiuidiifiiii f>|tc ret.irt) 
.li. dedh .l. -iructive In diy dtsiillulion 
piic.'d in tight i.toit ami hfvit 
.ipplud .|o«- n»it M^'.-lf lomli shale lii- 
<’|o-. <1 Hen* shale ih n i4Ui<*d or 
.-leaiii.d. (orman lUal Austrian ideas 
.ui along dry ilistilialion lin.>4« Shale 
-Imuld be K in mesh before reloiling, 

378 - M KILLDP. (i T. The Wrtical 
Retort (.f the Sh-de Dil Industry, 
(litiii NewN, y/7, 280-Hl (RilSl. 
I’rai.s deveh^pm.^nl 'if ^liah* retort to 
piiMlit day 

370 Min iiELL, (;lv ELLiorr. 

Billiorm of Barrel- of Oil Looked 
up m Rficks National Geographic 
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Magatice, SS, 164 (1918). R.R. Red 
Book, SS, 15-2S (1918). 

Popular article on abale oil researches. 
Shows oil shales in Colorado, Utah, 
Nevada, and Wyoming, Kentucl^, Ohio, 
Pennsylvania, Tennessee, West Virginia, 
and Indiana. 

381- MOORE, HAROLD. Liquid Fuels 
for Internal Combustion Engines 
(1918). 

A practical treatise for engineers and 
chemists. Chapter devoted to shale oils 
and products especially referring to utili¬ 
zation as fuels for internal combustion 
engines. 

382- MORRELL, J. C., and EGIAJFF, 
GUSTAV. Economic Position of 
Oil Shales. Cbein. Met. Eng., 18, 
601-607 (1918). 

Clay is argillaceous or sedimentary de- 
osit still containing enough moisture to 
e plastic. By loss of this uncoinbineil 
water clays pass into mudstones, shales 
and states. Analyses of clays, limestones, 
sluiles and conncl coals. Asphalt from 
pitch lake has following composition: 
carbon 82.33%; hydrogen, 10.69%; sul¬ 
fur, 6.16%; nitrogen, 0.18%. Tabulates 
properties of gilsonite, tubbyite, wurtzil- 
ite, ozokerite and rock asphalt. Prop¬ 
erties of shales and cannel coals ap¬ 
proach wurtzilite but differ from it in 
tieing insoluble in caibon bisulfide. Dis¬ 
cussion as to distribution. Average of 
131 samples of American shales gave 19.2 
gals, oil per ton and 16 lbs. of (NH<)iSO, 
while 44 samples from Canaila give 34.9 
gals, of oil with 51.3 llw. (NHJiSO,. 

383- MORRELL, J. C., imd EGLOFF, 
GUSTAV. Oil Shales, Alberlite, and 
Paper Shales. Chem. Met. Eng., IS, 
112-113 (1918). 

Correction on previous paper (Aba. 382) 
and an addition on theory of origin of 
petroleum. 

384- MORRELL, j. C., and EGLOFF, 
GUSTAV. Destructive Distillation 
of Oil Shides. Chem. Met. Eng., 19, 
90-96 (1918); C. A.. IB, 1924. 

Oil shales are probably of same origin 
as crude petroleum. Bituminous shales 
produced by slow evaporation of impreg¬ 
nated oil, vegetable, and animal matter 
in clays before or after being consoli¬ 
dated into sliale. Per cent of unsaturatea 


in distillation fractiona of shale oil 
showed two maxima and one minimma. 
First 10% contained 32%, the 20-30% 
fraction 24%, and the 80-90% fraction 
high value of 50% unsaturates. Small 
per cent of C.H,, PhCIL, and Ph(CH,), 
were found in the oils examined. PhOH, 
0 - and m- cresol, xylenols and niaiacoi 
comprise list of phenols so far identitieii 
in shale oil. Pyrrol, pyridine, picoline, 
luditine, and parvoline have been iden¬ 
tified also. Shale oil industries of France 
and New South Wales have declined or 
failed to advance. Average yield of oil 
from U. S. found to be about 20 gals, per 
ton. Naphtha fraction of nine samples 
was about 10%. This product unsuitable 
for use in gasoline engines and cannot 
be refined by usual H,TO4-NaOH proc¬ 
ess. Scotland has averaged less than 
1% marketable gasoline from shale oil 
in last 50 years. U. S. shale oil will cer¬ 
tainly yield very much less than 10% 
marketable gasoline. Certain that oil 
shales will be of great economic impor¬ 
tance in years to come. At present, no 
large retorting plant is in operation, and 
problems of the future are largely un¬ 
solved. 

386-RUSSELL, WM. C. Commercial 
Possibilities of the Oil Shale In¬ 
dustry in Colorado. R. R. Red 
Hook, 35, 15-18 (1918). 

In 1917 U. S. drew on its reserve supply 
of oil to the extent of 21.600.000 bbls. 
Scottish companies pay dividends aver¬ 
aging 15% on capital stock (liefore war). 
Profits were 81.00 per ton, Deposits 500- 
1500 ft. below surface are from 2-7 ft. 
thick. Scottish methods efficient but 
antiquated; capital outlay in construc¬ 
tion so great that it is Aot expedient to 
modernize equipment. Colorado depos¬ 
its 6-22 ft. thick lie far above valley 
floors. Belong to Green River series, 
tertiary period, contain no liquid oil, 
have paraffin base. Temperature of dis¬ 
tillation should not exceed 900° F. 
Enough non-condensibic gases to furnish 
all fuel plant commmes. Scottish shales 
must have the aid of some other fuel. 
Shale oil cracks more easily than well 
oil, requires lower temperature, pro¬ 
duces less permanent gas. Gasoline cut 
from Colo, shidc 16%, shale oil gaso¬ 
line has a higher caloric value, gives 15- 
20% more mileage in motor cars. 50% 
of crude shale oil can be cracked into 
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guoliM. Severd times greater gasoline 
content than Scottish shales. M. P. o( 
Colo, shale paraffin wax 135-HO' F. May 
be sdil in suspense for TS'S- of refined 
value. I ton water required for distilla¬ 
tion of 1 ton shale. Nearness to water 
and transportation, siifficieney of capi¬ 
ta, large daily throughput, cost of min¬ 
ing, retorting, and refining, and prox¬ 
imity to market essential for 8ueee.ss. 
After retort mg comes ex|)ense of refining. 
t)il too heavy to be i)i|ied so tank cars 
must carry it to ndinery. To proiluee 
oil in paying qiianlilita requirixs p!anU< 
eapable of handling 1000 tons per day. 
Cost of such plant not les.s than half 
million dollars. 


3Jg_SPKN(’i;. II. ('. K. Oil Shales of 
Pietoii. Hull. Can. Mining Inst, trii- 
;il (I9I8I. 

Di'serqition of I’ietoii an a and shale out¬ 
crops. .•glO,(XK),000 lolls of shale. 80-100 ft. 
tliiek; 40 gals, oil alnl 79 lbs tNIbl-iSO,. 
Two varieties of shale, eaiiiiel shale. 18- 
20‘/r fixed carbon; rurh'y shale, .fi-i'r 
lixeil carbon. ,5di ft. thick. 60-7.1 gab. of 
oil, 3.1 lies. (NH.liilh; average 40-70 
gals, of oil iwr ton. 


387— STANSI'Ih'.I.l). KDCAR and 
NICOl.I.S. Analysis of Canadian 
Fuel-; .Mariliine l'roMuei“. Canada 
Dept. .Alims. Minis Branch Hull 
No 22, 28 (19181. 

Proximate unid.\sis New Hrunswiek 
shale Moi-luri‘, 4 P,« ; ash, 739'' , 
volatile-, 17 3'/' ; fixed carbon, liO'i. Cl- 
tiiiiate aiialv-is. Siilfiii. 02',r; nitrogen. 
Oh'/i (81 lb-. (MI.I,8D, per Ion) Cal¬ 
orific value 2110 H t. ii. p r lb Disliuc- 
tivp di»*lilla!iori yn UU l>y we»nnt. 

or 12.4 llii|«.-nal gal-. |» r ton. 

388- HTKAHAN. a Spcial Ileporls 

im the Mineral lle-ouna-s of (iieil 
Brilaiii Vol. A ll I'igniie, jel.-, Ixim- 
nieridge oil shale, iiiinenil oil. caiini I 
coals, natural gas. Part 1, I'.nglaim 
ami Wales 1918. 2nd. Kd. V.iHi. .19- 
71. , 

Distribution, uses, value and aiialy-s s ot 
Kimmendge oil shahs. 


388—STIlAHAN, A Ixinuneiidge Od 
Shales. Colliery (iiianliau, l!.i(i-.l<. 
Nov. 29 (1918). , ,, 

Geological; geologj' and vxtf*nt of Kini* 
meridge sbales. . 


91T 

392-SUNDERUN, E. a. a Nw 
Proceed lYeatiueat of Oil 8bal«s 
R. H. Rt'd liook, 3S, I3>IG. JuM 
(1918). 

iMioji Toitimg Isttlw. fixHimg 
plaul for Gtuvml lulueUtnj ('o. in 
I'tjih. Scott piocoiw UHOtl htw two icna- 
ntiu and duaiinot 20 Urtis iH*r oay 

ctnnparrtl with 4 Iona by tiMial rQt<^ 
nu’thotia. To condenHf into od the vnfKir 
anti Kin*! rotary jet coinJiiwi'r rinmnatoN 
iKtt'sMty of tiinfjuH* rondinwiv of many 
fH*i of iiMii ('oolftl od a» 

ronti(‘hs:ilo by ineaw of tinrly dividwl’ 
'•jimy from condmwr nniM‘IIi‘r. which la 
iiiijiaclcd agiunM Una with hiith vi'hw’ity 
111 itM duu thiouuh (‘oiuh'iixT i*Jiaiid>cr. 
Nlli wpiiralrd frtmi od after condenaa- 
tom (liiH tcinaininu afiti colideiiNtiig oil 
th li\ere«l to N|»etM.d form of NH» wniblnT 
tNlare it in brouuht into iiitiiimtr (smlacl 
uiih ttult r by alternately paM<inu through 
water and tinnend wotd (iltem. 

Potjwii in >i»ent hlude to lx- rotmvered 
by lejMultxl wadiiliu willi Mine water 
until Mtur.urd Miludoti n-Milts. 

393 t\vi:i,vi:thk!'s. w. h. 'nw 

liattuor Minend Ih^tncf. Uidl. 27, 
'rJiMiiatiiaii l>ept. Milieu, 8ur- 
^^v. p 16 (1918). 

Shtirl fleMTiiylioii of od iiliide <lep<ii»ita. 

394 WADl-KUai. I- A Tnatimul 

of Oil Shah'N m (%»h>r:tdo. Eng. 
Mimriu .1 . 917 IJ9IKI. 

Winuett furriiM-e eapable of tieutmg IfiO 
!«»n- ot phalf ixr da> etaiawm of ftrtir 
t iitular eliaiiilM'rx and four retoil chiiril- 
\n I-. :irri4nu‘d idti ni.it* ly, foniimg u eyl- 
imhi apprt»>. lUJ ft. high and 12 ft. io 
di.iiinitT 'I'wo lur-tiuht Hbel laiikH OD 
lop eonfain eru-lie<I ^hllJt• whieh IM fw 
aiiitmiatindly onto revolving tJilde in 
iiip relorl elmiiiber and w ronUiiually 
auP-‘t<.d while ex|M>f*<d to heal, 
uloit eliuinlMr eoiilaim* Miiiilar table, 
wlueli rcvfilveH mi main 1*111111 extending 
iitim baw' to l4>p retort rliamlxT. Froc- 
• lejwiited thioiighuiii ihn.'c other re- 
lott cliaiuUrn, and provision made to 
n uulate heat in eorreepomling conib^ 
ijoii cliainbtrf*, iK> that when aluilc* floaily 
«ir.iwn off by screw conveyors at bottom, 
.-timsHled that of valuable conaUl- 
uint* an- oxtmeied. Ktimace upemted 
m vacmiiii and gaw-f* <lrawii off bv v»C* 
uuin pump into water-ewded condeiMKi 
from which oda are coUerded into •tor- 
age tankii. 
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39&7-WAGNER, P. A. Petroleum and 
its Prospects in South America. 
Petroleum Rev., 75, 107, 157 
(1018). Mining Mag., 18, 46-48, Jan. 
(1918). 

Shale occurrences described and results 
of tests given. Scottish shale oil in¬ 
dustry developed over an area of 6 by 
15, miles. Thickness of shale 1-12 ft. 
Yields 18-40 gals, oil and 8-80 lbs. 
(NH^laSfJ*. Old type of retort must 
yield ^ gals, per ton to be profitable, 
new one works on 20. Old type of re¬ 
tort yields 16 lb.s. (NHilaSOi; new type, 
35-70. Loss of from 20-^% in refining. 
In 1913 yield avemged 22 gals., 45 llxs. 
(NH4)*S0<, 15 lbs. wax. Fnmch shales 
yield 12 gals. oil. Bed.s 2 to 2-Vi meters 
thick. South African oil shales found in 
Karroo formations. Data show that they 
are workable: Some South African shales 
yield 30-32 gals, oil and 64 lbs. (NH«) 2 - 
8O4. Will yield 6 lbs. of paraffin wax 
per Ion. Shales only 3 in. thick found 
near Wakkci^troom yield 90 gals. oil. Oil 
averages 40-60 gals. Also yields 13-20 
lbs. (Nibim. 


396™WALbACF, G. W. Shale Oil 
JMant on New System. Petroleum 
World, 16, 462-64 (1918). 

Desitrijition of Ufe Oil Company’s plant 
being erected near Watson, Utah. Wal¬ 
lace retort used, ('apacity 400 tons. 
Experimental results on (Jtah shales 
given. 

397- WII.COX, W. F. Mountains of 
Oil in Colorado. Tnictor and Gas 
Engines Review, It, 10, Mar., 1918; 
Sei. Am.. 119, 29, July (1918). 

Colorado shales may be mined with 
steam shovel and dropped by gravity 
to treating plant. Tests by exports 
show that Colo, shale yields higher per 
cent of gasoline, motor spirit, and kero¬ 
sene and eejuai per cent of lubricating 
oils and gas, as compared with Scottish 
shales. Phenols present in commercial 
quantities. Shale oil excels as flotation 
oil in treating minerals. New York 
chembt and analyst says ton of shale 
yields 2.66 gats, gasoline, 5.23 gals, kero¬ 
sene, 17 lbs. wax, 43.2 gals, fuel oil, and 
36.4 lbs. crystalline (NlbljSO^. 

398- WlNCHESTER. DEAN E. Oil 
Shale of the Uinta Basin, North¬ 
western Utah, and Results of X)iy 


Distillation of Miscellaneous Shale 
Samples. U. 8. Geol. Survey Bull 
No. 691, 27-55 (1918). 


Oil shales of northwe.stem Utah; map 
.showing distribution of oil shales iu 
region; geological sections and micro, 
scopic photographs of shale; numerous 
distillation tests on shales showing yields 
of hydrocarbons and by-products. Ni- 
trogen content given. Mentions cum- 
iiiercial possibilities of production of 
pyridine compounds. Opinion that oil:; 
are not inspissated petroleum but arc 
formed by the dostnictive distillation of 
vegetable matter contained in slialc-s. 


399-WOLFE, H. J. Comm(‘rcial A-spcci.. 
of the Shale Oil Industry. Wcstcni 
Eng., y, 222-23 (1918). 

K. D. George states no company should 
operate tinder 160 tons daily capacity. 
Kliouhl have capital of $2,500 per ton. 
Scottish shale oil plants have decrciu'^d 
in number from 50 fo C and arc now 
treating 2000 tons daily. Industry cannot 
be comiKired to petroleum production 
blit better to petroleum refining. 1 ton 
of water rcipiired to treat 1 ton of .«liale. 
.\Ititude of Colorado shale lands about. 
8.000 ft.; water scarce. Oil shales not 
containers of oil but yield oil on disl illa¬ 
tion. Can be mined about the same as 
coal or at a cost of $1.18 per ton. No 
opcration-s sliould be begun on les.s than 
10 .sq. miles. Shouhl obtain on an aver¬ 
age W gallons of oil, 41 lbs. (NIDaSO*. 
In Scotland 80-200 lbs. of coal iisial per 
Ion shale. Not nec(*ssary here bccau.'W 
.“hale produces gas enough. According to 
Mr. Pear.se, industry i.s more highly de- 
vi'loped in Franco than in Scotland. 
Spain. Brazil and Australia arc .starting 
ilevelopmcnts. 

401-ALDERSON, V. C. The Oil Shale 
Industry. Am. Mining Congre.ss, 
St. Louis (1919). 

Ri'view of petroleum situation and possi- 
l)ilities of shale supplying future demand. 
Duo to the increased demand for petro- 
h'um and exhaustion of wells iu near 
hiturc nhale will compete favorably. Oil 
>halc industry not poor man’s game. Suc¬ 
cessful plant must have at least 400 tons 
<iaily capacity. Investment should not 
be less than $^,000. Favorable features 
of oil shale industry: enormous extent 
of deposits, great thickness of both 
medium and high grade shales, expos- 
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um above IcvcIa of creeks makcHi min¬ 
ing costa low, adi^quate water supply for 
condenaiog and ci.Hi{m(i. to 

railroad'* ami markets, nchiin*.- of ^ude 

402 - AI.nKRS()N. V (' TIh'OiISIkiIo 
lnduj»tr\*. Bo^toll Nrw> Hun*au, A. 
Nov. (1919). 

Popular article di’*c»j'‘.‘*ini( acinitir- in 
ahaic! work. 

403- AU)KnsON. V ('. 'IVSlulrOil 

lndll:*tr>* Quurteih ('olo Sluml 
Minot*. J'i. No 4 (191S' 

Bulletin devotoil lo -li.iloj, inrluding uen- 
end iloMTiption «jf -Inlo po-'-ihilifU'^ :m<l 
devolopinrnt. of i-ouipo-ition 

of oil ^h.•de and dinle oil by <' \V U<it- 
kin and of the production of .diale «m! liy 
John C. 

404- ANI)I''I(SON. I.Ki: and !>IN- 

H.\M t)il Slide Uf'o'iie** of Seot- 
lan«l lion Trade-. U« v . .w, 

.ilO (1919) 

lie* lew of di-de n '<»me<"* of SeiUlaiid 
which show that at pre-eiit laie of work¬ 
ing shah' vmII la-t oiii hundn'l and 
thirty-three year- 

405”AN()N Pnvluetion of (la- from 
Bituinmou- Shale J (laslMl. /-V, 
771-« (1919) 

lUO kilogram- of Wuiit« inlx ig -It d< wt!l 
ynld l.'> eu meter- *»f ga- and 2 kg of 
tar da.'* analv-is 9"1 lua** hv'ln*- 
earhon. d9-IOd }{,. 7-V'f (*H,. 7-S‘,f 
CO. Il-I.V'r (’<)/ Bunnd re-idue in.iv 
h«' Used to make Intek. 

406— ANTIN’ inve-tigHlion of the Shale 
Oil Iinlu.-trv Tng Miimig J. 

480 (1919).’ 

Note on rerorntnendalion <tf SicMt.ir\ 
of Interior to Senate eommitlee on aj- 
propriaiion.s for .-hale work 

407— ANON. KK]»erf Inform.iHon on 
Oil Shah"*. Oil d:u* IS, No 92. 
July 25 (1919). 

Substance of adtlre-w bv Mr. J*)-< ph 
Beilis rlisciKsing nhale nmnng. retorting 
and refining. 

4087“ANON. Diyi illation of Oil Shah* 
in Germany. Kng. Mining J , I'>S, 
m (1919). 

Pre-war one compimy was dw*ti11mg oil 
idialc at Reutlingen. Lately bituminous 


^hale near Mt^l has Ix'en woHted; 
vield)* i^er tun 32 galhms crude oil and 
cubic hTl gas 

409- 'NON Irish and S<'»Mti-h Oil 
Shale Kng Mining J. /M.v, 873 
(1919), . 

deological ami minendogical charaeter 
of df poMi.'i of oil slide of Seotlaiul SUtI 
Ireland 

411' 'N()N Oil Shale I>epo,-lls in the 

Kiiile*} State- Automotive InduN- 
ine-. ;o. 79.S {19111) 

Brief iiHiition of -hale oil and its poisu- 
bditii- Note on Si'otlatid’s mduslrv*. 

412 AN'ttN • Utpeft of Te-t o| New 
Biun-wiek Slifdes in the W.ilhu'e Re- 


toti ('lein M«t 
(1919). 

lug. S(W-I0 

Diviij'lion and nil of 

W.dhue retort 

'1'4'f on si lb- New Biim-wnk dmie* 
-unmnn/t <1 a- follows 

per l4'n »if sh'de. 

(»d u iM»\«red 

mo s Hill.*, 

das 

1 '...Mt ro ft. 

Spoilt -hah' 

1 3)7 llw. 

T* mp t'f retort 

T* II.p of iainibu.-lnni 

'.'Kl to S20" P. 

ehamln r 

Ti mp of tetinrl ton 

1IMI lo lAU)’ K 

pipe 

.VK) lo KIH" I'". 

413 \N<>N l.niuid I 

oil* lAlroIt-iim 


\V..rhl :m 0919) 

Oi-JU'-e- InoHv Kimmendge slnden as 
-(•iiH'* of Mil and mentions sulfur as a 
diflic-ii)l\ to l»f‘ oMTCome 

414 \N<)N (hi I'AtraeticI from Scot- 
tj-h Sh'ih* Oil dll- J IT, No 4J, 
W). <■ A . / iffin (iHiit). 

H.'Mio.. S.-oitL'li iinJo.try inolo.ltiot n*. 
lottiTiK n fitiMiti 

416 - ANON Tlio Oil Slii.lc» of North- 
wi“ 1 <Tii (Ailonolo Hole 10 Mmnii 
Slot,, of Colonolo, Hull, S. .’>» (lltl»). 
(oil. nil (li.i'osMon of ('olor.oio .h;ili..i. 

416- -ANftN. New M<iho<l for Din- 
tilhng ('rude f))! from Slinhw Oil, 
Paint Drug. Rep. fiO A, No. 1 
(1919) 

N«« riutluKl of dAtilling epide oil from 
‘•hale p<-rfeetefl by Oefi \V Wallace by 
which It IS chiimed ai* riiueh as Ha gals, 
of oil MiBiS obtained per (on shale. (If. 
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8. Patent 1,283,000.) Expects average 
to nin 44 gals,- Surrounds shale by fire 
instead of submitting it to heat from 
below, Tcnlp. 1050”. Experiments car¬ 
ried on at East St. Louis Gas Light and 
Fuel Co. 

417— ANON. Oil Shales in Colorado 
and TItali. Petroleum Rev. New. 
Ser. (Imndon), ,1S, 85 (1919). 
Government reports 20,000,000,000 bbls. 
oil in Colorado and Utah shales. Oil 
from shales much like oil from wells. 
Gravity at 70” from 17-35” Be, Frac¬ 
tionation of shale oil revealed uni- 
fonnity of products: 6-12% motor 
spirit: 28-49% kerosene; 1.63-7.70% 

S amOin by weight. Geology of Green 
liver formation. No oil from drilled 
wells in this formation. 

418— anon. Oil Industry of France 
and Alsace. IVtroleiun World, iS, 
370-74 (1919). 

Oil industry in general in France, and 
includes shale operation. Shale industry 
cpiite promising in 1858-1864 until Ameri¬ 
can oil almost extinguished it. Distilla¬ 
tion in vertical retorts, 13-16 hectoliters, 
spent shale furnishing fuel; ,50-100 liters 
of oil H'covered per hectoliter of shale. 
Biixieres shale yielded 28-.30% lamp oil, 
sp, gr. 0510 to 0.820 ; 40% heavy od, sp. 
gr. 0.870 to 0,925 ; 29% pilch; loss, 12- 
20%. Autun shales yielded 3.5-40% 
lamp oil of 0,820 sp. gr.; 4% heavy oil, 
sp. gr. 0.860 to 0888; 25% green oil, sp. 
gr. 0.895 ; 20% pitch; loss, 14%. Loca¬ 
tion of liehls by description and map. 

419 —ANON. Present ,Status of Oil 
Shales. Chem. Met. Eng., 2831 
(1919). 

Besides huge deposits of oil shales in 
Utah, Colonulo, Wyoming and Nevada 
and small areas all over Rocky Moun¬ 
tains, numerous small deposits of a-v 
phaltic sanilstones are distributed over 
western plateau. In spite of processes 
and many companies devksed and or- 
ganixed for getting oil from shales, no 
oil hM beeri produced. Scottish retort 
combined with labor saving devices of 
modern by-product coke oven recom¬ 
mended as the installation for distilling 
oil shales. Distillates are ftdl of highly 
unsaturated compounds, containing con¬ 
siderable Ni and S. Acid treating losses 
very heavy. Amount of rccoverSrle Nt 


small. Asphaltic sandstones have been 
extracted with solvents such as gasoline 
and heavy residuum of about 10° Be’ 
resembling Mexican and California crude’ 
obtained. 

421— ANON. Scottish Shale Oil In- 
dustry. Chem. Trade J., 64 391 
(1919). 

Scottish shale oil industnf had to lower 
prices on account of American and Mexi¬ 
can petroleum. 

Price April, 1919 


Motor spirits per gal. 2s. 2-Vjd. 

Burning oil “ “ Is. 2d. 

Fuel and gas oil per ton {13 

Pale oil per ton £24 7s. (hi. 

Ammonium sulfate per ton £16 1.5s. 
Paraffin wax per lb. 7-%d. 

Naphtha per gni. .2s. 2-Vjd. 


422—ANON. Peat Distillation. Sci. 

Am. Supp., S4, 341 (1919). 

Describes process claimed to be equ.illy 
applicable to treatment of peat., lignite, 
and shale. Pent macerated to bre.ak up 
cellular stnictnre which facilitates proc¬ 
ess of removing moisture. Then formed 
into briquettes and dried in horisonbil 
chamber above retort until water content 
reduced to 20-25% by weight. Bri¬ 
quettes kept in constant motion by 
semper or conveyor and slowly carraal 
forwanl through hot gases that arc on 
their wiiy to flue. Retort-s consist of 
iron tubes 24 ft. long and 18 in. in 
diameler. Screw conveyor passes through 
the center of tube with % in. eleaninee 
all way around, and driven very' slowly 
so 4.5-.50 minutes required for charge 
to pa.ss from top to bottom of retort. 
Heat increases gradually from top 
to bottom. After apparatus has been 
in operation for an hour, the pernmnent 
gases from the peat are used to supply 
all heat. Gas introduced in the form of 
jets impinging ngaidst sides of retort, 
air for combustion being blown in by 
fans. At 100” C., peat begins to give 
up moisture, and vapor is drawn off, into 
condensers where non-condensible gas is 
deprived of all moisture before going 
into scrubbers. At hot end of retort 
(400-450° C.) oils given off are driven 
into condensers and permanent gases are 
cooled by passing through scnibbere. In 
10-ton unit, 10 H. P. sufficient for driv¬ 
ing conveyors, fans, pumps, and macer- 
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•tiaf ud briquetting peat. Yield, 25- 
30 g^. oil per ton dry peat. Reaulte 
of diatiUBtioD of oil; Water. 6*%; oil 
below 100* C.. 125%: 1S0-250’C., 

27,40%: 250-360“ C, 4830%: residual 
pitch, 15.70%: Ions, 350%, Fuel oil aud 
paraOiiia obtained from fnietioiis dis¬ 
tilled at 150-250“ and 250-360” 18 Itw, 

(NHjltSO. per ton [leat. ('liareod n-si- 
due 1132% volatili-s: 7971% fixi-d eiir- 
bon: 8.47% ash. Water distillate from 
proceiw per ton of pent .yields; woisl 
apirit, 256 Iials.; aeetir arid. 19.1 Ihs. 
(aa rnlriiiiii aeelale) 233 Ills.; 
(NH<)iSO«, 8 Ills.; also 4-10 |inls. tar. 

423 —AN*)N. Soiitliorii (’alifumuiV 
BtiminK Cau\<ni. Sri. Am , IJff, 629 
(1919). 

Fire duo to pi'lrolf utn brunniE dIiuIok in 
region. 

424— ANON TIh' Oil SImIc DtikisM'* 

of Orrat Rritmn. Fctriflmuii W<»rM, 
W, 3(15 (I9I9K 

Orrut Brilatn huf* ainplf oil n-MumTs 
in if toclmical «*an Im- 

wilvotl 

i26-BA('()N. U V and HAMOH. 
W. A. PnililriUH m (lir Vtilization 
of Km*!?*. .1. Sor. ('him Ind, .’fK, 

161T (1919): .S4*i. Am. Siipp. pp. 
222 ami 251 (1919). 

hrn'fly .\imTi«’ari *nl ‘•liidrf* in 
ronmriion uith filln'r furl jirnhUim*. 

426“BA^^KKHV1IJ,K. Valur of 
Ariioncaii Oil Shalo Aiii. In**! 
Mining .Mot Knu Bull. 957-0(1 
(1910). 

Oil ►hair roiilaiiv* krrtHirii which <m dr- 
Hlriirtivr di.’‘'tillatt(iii yirhN ud and tarry 
inattrr rri-nnhlnut pctrniriiin Some oilt* 
Imvc paraflin l>a>f‘ and ►omr nj'plialt 
baj«. In 1860 ovi r fifty coinpamoH werr 
micc(>»<fully di.Htiilintr oil fshalr. Advrnt 
of well prtrolruin killrfl industry A 
frw conip»nit»i Imvr oprratrd f»urrr.*w- 
fully in France an<l Nrw Zealand. Kc4>- 
Domic Kurrc«> of oil t-halr mdu'fliy dr- 
pendit upon character and qiianiitif'S of 
Oil produced, «oo<l utilisation of by¬ 
products, adequate farilitiea,. Mich aa 
water aupply, maienala, etc. 

427~B0TKIN, C. W. The ('ompcjai- 
tton of Oil Shale and Shale Oil. 
Quarterly C?olo. School Mines, 4 , No. 
4, 16-17 (1919). 


R^ime of published daU and compart- « 
son of it with Nnaly.sU made in Colorado 
SrIuMd of Minro 

428- RI*ANNI:h.,T r. Omlim's of th« 
(iroUtRv f»f Rntid Hull. (tool. 8c»e. 
Am. Sit. l89-;i;W (1919) 

(if'olfHiic map of HrHfd, drtaili'tl strati- 
gniphic KcohiiEv, outlines of acmTal and 
ci'oiKitiiir ttroioay ami luliltom'Hphy. I)c- 
laihtl irtiiioimc R»-oh»gy of country, in- 
cludniic mformaiKM) on coal liRiuto. and 
)HMt. a-plialt. pt'tiohuiu ami oil shale. 

429- Hl'Itl'AI’ MINKS aSume 
('onciM- Infoiniation ('onciinintc ()d 
Slnh- Ibiilroad Ued Ihtok, .'!(<. 317- 
I.K (1919) 

No coinnuaci.'tl i-hulc o;H ralions m U K 
at pn-i nt. Oil is prewnt m shahs in 
fotni of tirtfanic cuinpoumb known ns 
kfhitfin lh'>iniHt\4' riibtilhHion catiM'S 
4|i'4*oinp4)Mtlull 4'l otRaiiic matter initi hy- 
dhMMibiui mb and pcimanent Raws l)*'- 
•iTiIm'k Sioili-li inclluxb of flifiillatioii. 

431 lU'KK\b OF MINKS l»fi»rma-. 

Inoi on Oil Shale- Salt |.akr Mm- 
iiiR llcv . ?/. No. 3. (1919) 

iS<‘4' AbMract 129) 

432 Id llKAK OK MINKS Od Slirdc. 
Ii- po—iImIiIic**. ('In in Arc, /. 123- 
21 (1919). 

SfaiMi-li tn«hi>ln’ i-iabliNlu-d in sixIh'S. 
lndu-li' in Finncc c)atal*li>licij m fifties. 
Oil lAi-t- at* kcro«4-n ami not oil Sc»H- 
ti-h -hah vichb 23 R d- od iimi 60 Us* 
Nil.) SO, per ton .^lmmmla ohlaimal 
lo III itmR -li.ilc to incamh'wcma' and 
linn iiiModiicmK Ml am Steam slioyrl 
iiiimiiR at 3.51^ jmt Ion. umh rRiournl inin- 
iiiR at $1 15 per ton Cft-m 07** to pro- 
liijee 1 III (Nll.liSO. m .Scfttland. 

433 - H('HHor(;ilS. K II Hibli- 

•iRrajihv f»f Petroleum and Allied 
S^d»^l»^ma•.■a in 1910 Mur. Mines Itulf. 
No m (1919) 

Imludet. hildioRi.apliV on shah-. 

434- CHASK. It I, Oil Shah- Indiistry 
of ('olomdo. Mm Set. Prew*, HH, 
H2 (1919). 

Map of Pamehutr <liftnet and photo- 
Rmphs of outero|M*. Shale ft-20 ft. thick. 
Must Is* immal by tunnel. 

43(k -nn;i’>iKnRor(JH. u. a. siwie 

Htid Fuel Od. Oddom, 10, No. 6, 
42 (1919). 
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17. S. Geological Survev shows that 40> 
50 gals, of oil can be obtained from ton 
of shale. D. T. Day shows that mining 
costs will be 60^ per ton. Products from 
bbl. of oil: 8 gals, gasoline, 16 gals, 
kcrostme, 16 gals, fuel oil has 160*^ flash 
and 35*^ Be. Fuel oil could be laid down 
in New York at 424 per bbl. 3% bbls. 
equal ton of coal or could compete with 
coal at 13.70 per ton. Labor saving in 
firing would be enormous. No doubt in 
few years public titilitios will be using 
this kind of fuel oil. Public utilities of 
Now York alone would save $6,000 per 
day by buying this ftiel at Utah border. 

436~CLARKS0N. THOMAS. Facta 
about the Shale Oil Industry. Oil 
Gas J., 17, No. 62. 60 (1919). 
Bitumino\w shales vary cnasiderably in 
color and appearance. Most Scottish 
shales jet black but some light gray, sp. 
gr. 1-2. Organic material insoluble in 
gasoline. Oil produced only by (lestnic- 
tivc distillation. Yields: Scottish shale 
18 gals, oil: 65 lbs. (NIL):,S 04 : French, 
14 gals, oil, 20 lbs. (NHi)sSOi; C^an.adian, 
30 gals, oil, 55 lbs. (NILljSO*. Scottish 
oil dark green color, gr. 28.5 Be., cold 
tost, 89“. French .shale oils black color, 
gr. 21.6 Re., cold test 70®. Canadian 
shale oils black color, gr. 26.3 Be., cold 
test 40®. 

Properties of shale oils Kho\vn on ac¬ 
companying table.* 

Refining loss large and large quanti¬ 
ties of sulfur make refining difficult. 
Canadian shales poor in wax. 

437-CONDIT, D. DALE. Oil Shales 
of Western Montana, Southeastern 
Idalio, an<l Adjacent Parts of Wy¬ 
oming and Utah. U. S. Gcol. Siir. 
Bull., 7U-B (1919). 

Geology of oil shales in district and anal¬ 
yses of vjirious samples. Phosphates in 
some shales of Montana region note¬ 
worthy. Short chapter on technology of 


shale from papers by Winchester and 
Bureau of Mines. 


438—GILBERT, C. E., and POGUE 
J. E. Petroleum. A Resource Inter^ 
pretation. U. S. Natural History 
Museum Smithsonian Inst. Bull 
No. 102, 49-53, 71-73. Petroleum 
Times, g, 81-82 (1919). 

Discussion of oil shales .as petroleum re¬ 
source in cx)nncction with other rt- 
sources of United States. Vast areas of 
shale in Colorado, Utah, and Wyoming, 
much yielding 50 gals, oil and 3,000 cu 
ft. of gas per ton. Several compa^i^odl^ 
between oil shales of Scotland and of 
Colo, and Utah. 


439-GRERNE, j. a. Oils from Shale 
and Peat. A Treatise on British 
Mineral Oils. I68-I7C (1919). 
Excluding S and Nj composition of kero- 
gen is: Carbon. 73.05%; hydrogen, 
1062%; oxygen, 16.33%. Ratio of hy¬ 
drogen to 100 parts carbon: Bituminous 
coal, 6.58; grahamitc, 10.2; cannel-eoal, 
10.43; Albcrtitc, ll.<)2; bitumen from 
Trinidad a.'iphalt, 12.9; Scottish tor- 
banite, 14.1; Scottish oil shale, kcrogen. 
14.5; torbanite (N. S. W.), 159. Shale 
subjected to low heat in upper part of 
retort to recover hydrocarbons, and to 
high heat in lower part of retort to re¬ 
cover NIL. Crude shale oil dark brown; 
gravity 0.85 to 0.96. Sets at 30® C. 
Miiximum yield of oil at approximately 
500’ C. Crude oil yields on distillation, 
gases, used as fuel; naphtha, two-thirds 
olcfinic in type. Saturated hydrocarbons 
contain n-hexane, n-heptane, tn-cthyl- 
luethane, iso-hexane, mefhylpenta-meth- 
ylene, and hexamethylenc. Benzol in 
naphtha <listills at 60-75° C. and toluol 
between 95 and 105® C. Scottish shfUe 
oil yields: naphtha, 4%; lamp oil, 
20%; gas oil, ISyo; lubricating oil, 15%; 
hard wax, 7%; soft wax, 3%; coke, gas, 
residual, and loss, 40%. 

Kimmeridge sheUe: moisture, 5.02%; 


Shale Oils Dmtilled. 



Scottish 

French 

Canadian 

Naphtha 

3% 60°B6. 

35% 

58°B5. 

66% 56°B6. 

Kerosene 

21.4 44° 

205 

42° 

22 46° 

Gas oil 

10.5 35° 

12.6 

32° 

17 38° 

Lubricating oil 

21.4 27° 

302 

22° 

146 25’ 

Puraflin wax 

15 

4 


1.6 

Still grease 

1 

1.7 


16 

Loss 

24.7 

27.6 


37. 
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Tolalile saUer, it 30%; minerAl matter, 
44.71%; fixed carboy 9.07%; sulfur, 
5X13%; nitrogen, 1J23%. One Um shale 
yielded 04.76 gals, crude which contained 
d02!i g^B. water and 34.50 gaU. dry oil. 
Sulfur in crude oil, 3.74%; sulfur in dry 
oil, about 7%. Unsuccessful methods of 
desulfuristng: (1) Treating with lime 
and caustic alkali in process of retorting; 

(2) passage of vapors through heated 
tubes which contain desulfurising agents; 

(3) desuifuriiing oil by chemical means. 

Sorjolk shale: 8p. gr. 1.3. Shale yields 

1% of oil to ether. Anilly^^s Smith 
series; moisture. 9S%; volatile organic 
matter, 36.1%; fixed carbon, 15.3%; ash. 
398%. Analysis of ash: SiOi. 4950%; 
A1.0., 2020%; Fe,0,, 1027%; CaO, 
1188%; MgO. 122%; H^)., 030%: 
HtPO*. 083%; »p. gr. of crude oil. 0942 
to 0.9^. Sp. gr. naphtha. 0855. 40 gals, 
oil per ton shale, 66 lb». (NIDtSO*. 
2500 cu. ft. pis. Sulfur, 6.4%. Oil con¬ 
tained 3 to 4% bases and 3-4% piii noU. 
RIackler estimates in distillate from Nor¬ 
folk shale oil examined by him there 
were; sulfur-free saturated hydrocarbons, 
20%; olefinea and diolefines, 50-00%; 
sulfur compouDds. 20%. Hydn^cnation 
in presence of suitable catalyst may elim¬ 
inate sulfur. 

Shale from the south of France: all 
fractions of oil on distillation contained 
acids, phenols, and inercaptans. Cyclo- 
pentadienc, indcnc, and fluorenc iden¬ 
tified by means of sodium compounds. 
Unsatiirated hydrocarbons rcnioveil. and 
acid wash eliminated base?, after which 
smell of oil was much improved Most 
of punfied oil distilled between 140 and 
200° C. (360 mm.). Sulfur decreased 
from 15% to 11.4%. Fraction boiling 
at 170-180® at 360 mm. on tn;almcnt 
with anhydrous aluminum chlornle and 
acetyl chloride, gave propyl and butyl 
acetothicnoncs estahlisning pr*-<*ncc of 
butyl and propyl thiophenes. 

Kimmeridge shale from St. Champ: 
Oil, sp. gr. 0.955: carbon, 772%; hydro¬ 
gen, 92%; sulfur. 120%; nitrogen, 
0.04%; oxygen, 1.14%. Fraction boiling 
at 80-100^ was sulfur free; 100-200 
(50% of oil) fraction on aulfonatum 
yidded antiseptic product of thcrapcuiio 
value. 

440—DETEOUF. A. SolvenU in the 
Chemical Industry. Industrie Chi- 
mique, 6, 5-7 and 35-8 (1919). 


Deals with advents from various eouroMi 
and di»cus!*«s at length distillation of oil 
slmle in France, dealing both with dd 
French vertical retorts ami newer Scot¬ 
tish retorts. 

441-OAVIN. M. J . HII.L. H H . and 
PEUDKW. W. F. Notes on the Oil 
Shale Imlustry, with ]iarticular refer¬ 
ence to the Kocky Mountain Dis¬ 
trict Bur. Mmw Mumv Publication 
(1919). 

No commerei.il »hale ud operations in 
this countr)*. Shales yiehl fr<uu nothing 
to 90 khIs. oil p(>r ton on destnietive 
(li.xtillatioii Mimufnclure of kIi.iIc oil in 
Scotliiiul rid(*qi]i«tely dejirnln d One com¬ 
pany en'cliiig a Punipheivton retort in 
tins country for thorough trial on Ameri¬ 
can fhales l.iH'ation of plant must be 
carefully c<»n.>*idereil with nferenct* to 
{(dluwing points' quality ami uuantity 
of shah*, priixiinity to sliale U*ds. min¬ 
ing conditions of kIisIc Ix'd. water sup¬ 
ply. facilities f«»r disposing of s|H*nt shale, 
transpoitatmn facihties for disposing Oi 
pnxtueU. laiior supply, labor housing, 
and market ramhtions. 

To mine, bleak and deliver shale to 
retortx will ro^-t from $150 to $250 per 
ton. (Vt of retorting in Scotland Ufore 
war WHS 40< {ht ton and refining cost 
111 1919 was $1 05 per 42-ga1. barrel. Be¬ 
fore war. co>t of fixing ammonia lui 
JNHilSO, was 07^ tH*r pound. By- 
pro»lucti« ^ln»uld be given w’rious study. 
Metlnnb pivi n of testing ►hales for yield, 
includes ch.-de oil bibliography. 

442~(:HKI':NK. j. a (and CUNNINO- 
IIAM-CUAKJ. K H). Oil SImlw. 
(’)iiipter 1 of A Treatiw* on British 
Mineral Oil. 3-30 0919). 

Kerogeii may ciinsist of miitiera1e<l veg- 
cfalile mailer pnserved by combining 
with Mdls in holiition, spores, und pro¬ 
portion of arumd rnatlir, aecfaxliDg to 
I) It Steuart Another theory is that 
al)sorl>ent handa of argillaceous slmlcf 
iiave beroinc irnpregnaU‘d with inspis- 
suted re-sidues ol liquid hydrocarbuM; 
oil shale indnsaolubly connected with 
free potrolcuni. Usually oil sbule cone 
lies below coal measures and above long 
of free petroleum, although soucs often 
overlap. Kinimerirlgc shales of Dorset- 
-hire contain more free petroleum than 
.^'otii^h shales. All goo<i oil shalcn havn 
low specific gravities (18 to 28). Low 
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gravity is not entirely due to hydro¬ 
carbon content for inoi^anic matter is 
also of low specific gravity as compared 
with ordinary shales. Both lateral and 
vertical variation in quality of shale 
common. Seam frequently becomes 
richer on anticlinal flexures. Shales 
under microscope show no typical kero- 
gen globules as does torbanitc. Carbon¬ 
ised vegetable matter present in many 
shales, such as Kirameridge series of 
Dorsetshire and Norfolk, several Scot¬ 
tish seam.s, and some in Colorado and 
Utah. Other rich shales, such as those 
of Albert County, New Brunswick, of 
purely marine origin. Deep yellow color 
shading into rich brown in very rich 
shales is characteristic of all oil shales; 
apparently only fine grained argillaceous 
material capable of taking this coloring 
since grains of quarts or calcitc stand 
out clear and white. Dried up oil sand 
displays the phenomenon, therefore, 
author concludes, that what is known 
as oil shale has at one time been impreg¬ 
nated with liquid hydrocarbon. Hydro¬ 
carbons of the Green River form.ation 
attributed to decomposition of algal 
growths. Theory docs not give due con¬ 
sideration to many ascertained facts in 
oil shale fields, i.e., that vegetable re¬ 
mains in Green River shales are fully 
carbonized therefore nothing of nature 
of petroleum could be evolved from it 
e.xccpt by dcstnictive distillation. Some¬ 
thing of nature of petroleum might be 
formed from jetonized vegetable matter 
in Scottish shales but presence of this 
jetonized matter shows that such chemi¬ 
cal action h.as not taken place. In thick 
oil shale scries carbonized and jetonized 
matter are in upper strata. Possible 
that in lower seams something of this 
nature has occurred. Theory of animal 
origin rejected. Famous vein of Alber- 
titc has origin in stringers which emerge 
from bituminous sandstone, still contain¬ 
ing a little sticky petroleum. Strata 
pierced by vein are shale, all of which 
are fully impregnated with kerogen and 
therefore are unusually rich oil shales. 
Numerous instances of like occurrences 
can be cited. Concludes that kerogen is 
result of inspissatiou of liquid hydro¬ 
carbons which this peculiarly constituted 
shale or clay has absorbed. Clays have 
high colloid content: comparatively rich 
in alumina and alkali metals, and low 
specific gravity. 


443-HINDaj:.UNT, DALRYMPLE 
and DU6 e. The OU Shales of 
Northwestern Colorado. Bull. No 3 
Bur. Mines of Colorado (1919). ' ’ 
No commercial oil shale plants opctsit- 
ing in U. 8. Scottish and Colo, shales 
differ; therefore, Scottish process mu.n 
be modified before it can be used 
successfully on Colo, shales. Nevada 
shales differ from those of Colo.- 
therefore, method which is successfully 
treating latter may not be adaptable to 
former. Colo, shales richer in oil 
and have nearly as much (N]i),SO, as 
Scotti^ but lack of adequate railroad 
facilities is hampering development. 
Shale oil industry must grow up gradu¬ 
ally in U. S. Yield of oil and (NS),S0, 
determined by Scottish method. 


444—HOSKIN, A. J. Winning of Oil 
from Rocks. Mining Sci. Press, IIS 
701-7 (1919); C. A., 13, 33 (1919)! 
American experimentation began in 1916. 
Oil shales should be called “bituminous 
shales.” Are of sedimentary origin. Were 
laid down in muddy deposits with or¬ 
ganic remains. Vast quantities will yield 
42 gals, or more. Property rights have 
been taken under oil-placer claims. Min¬ 
ing problems varied. Shale must be 
crushed to vai-ying fineness, depending 
on retort. Various retorts mentioned. 
Fuel for retorting furnished by shale, 
spent shale or permanent gas. Refining 
methods will approach well-oil methods. 
Cracking neccasary if gasoline in quan¬ 
tity wanted. By-products possible but 
only few staple products should be made 
at start. 


44&-ILUNGSWORTH, S. ROY. Yield 
of Mineral Oil from certain Low 
Grade Shales. J. Soc. (Ihem. Ind., 
3S, 355T (1919); C. A., IS, 3318 
(1919). 

Shales from old Roundwood collieries, 
Wakefield. Samples distilled in hori¬ 
zontal iron retort mounted in brickwork, 
charge weighed 56 lbs. Internal tem¬ 
perature 650-700° maintained through¬ 
out e.xperiment. Gaseous products put 
through air coolers and scrubbed in 
5 ft. tower packed with coke ^ough 
which stream of creosote oil flowed. 
1 liter sample oil distilled in iron still. 
Steam introduced after kerosene fraction 
passed over. Distillation continued until 
chrysene began to distill. This once-run 
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oil 'vrasbed with 25% solution esustie 
soda; water; cone, sulfuric acid, 5% of 
wei^t of oil in amount; water. Between 
wasnings oil atlowci! to stand 2 hrs be¬ 
fore reagent was eeparatetl. Od then 
fractionated. Naphtua fraction redis¬ 
tilled. portion boiling above 160^ 0. 
added to kcroi^ne and redistilled to bulk 
gravity of 0 810 uml of 78 ” K. Re¬ 
distilled fractions treatitl ujih 2^,f of 
weight of 02 Vp Milfunc acid, water and 
dilute caustic soda in above order. 

446- JAKOWSKY, J. J.. and SIHRKV, 
F. H. Shale Deposit.** of the rnite«i 
States Rich in t)il. Oil Gas J, IS. 
58. 60, 62-6-1 (imO). 

Genend aspect** of .'•hale in«lu.'<tr>’ m 
U. S. Scottish nu'tlnMb and retorts 

447- MAGUIRI';. don. Od Shales of 
the Great Umta Ha.''m Salt l.ake 
Mining Rev . '31, No 1. 21-28 (VM) 

Interestingly written aitiele of mithoi's 
personal exiierienee m Umla Basin and 
shale country. 

448 - Mt-'COY, A. W. Notes on Prin¬ 
ciples of Od Accumulation J. <b‘ol., 
37. 252-62 (lOlOi. 

Kxperinicnt« in which od ,-hale, thnmgli 
tremendous pn .ssure at low ti mpi rilun-.**. 
1 .S said to give tiny oil glolmh •* 
also Wa."hburne, Sen nee, 63, 60 (I92t)) 
for criticism of article 

449- MOUGAN, P. r. Od Shales at 
Waikaia Soulhlaml. N<‘W Z<Mland 
.1, Sci., U9-I20 (lOPlj 

Waikaia oil shales yield 671 gal*, od 
per ton. Sulfur 257%, crude parallin 
35 IIm. per ton. 

451-NlCOLAUDOT. PAUL, and BAU- 
RIEU, HKNUI. K-m d*‘> Seht^n^. 
Chimic et Inil., 3. 770-777 (1919) 
Mctho(l for dctcnnirung od content of 
shales and results of di.'tillatjon with 
the apparatus. Appar:ilu« is n.t<»rt made 
from shell holding about 700 cc.; heated 
by blast and enclosed in well insulated 
covering. Water vapor introduced when 
d^ired and products of distillation car¬ 
ried out through delivery tube to U- 
ahaped condenser. Conden-satc retained 
in cavity in bottom of condcDs<-r until 
di^llation complete. Gases lead out 
through abcorption lower to gasometer. 
Temperature measured by pyrometer. 


Rwiltj with this apparatus agree within 
3 of 1%. Results with wafer and dry 
.show from (M to 2.45* r more oil i»- 
tamt'<l using water. lVii>ity sbo hi^er 
prr<i< nre of h\dn*gon ditl not materially 
affvct diiitdl.-itioi) 

462-' NUM1.\R1H)T. PAPI., and BAIU 
RIKR. IlKNiU Dt».age de I’Am- 
inomaquo d.an Ics Phniuit.- .\quex 
do Di-tillalioiis do' .S^•lu^1lJagmtt'.*' 
ot Iloudh^. Chimu* ft liid, !. 777- 
779 (lliJU). 

Moihini fttr dotiTiuiiung ammoniK m 
])M'.-<‘ti<‘o of pyriduu' Ammom.a coin- 
jHHind tro.atid with hvpobiomile or 
hy;H»rhluriilr ami <vub<‘d nitrogen 
im.i.-urod Ajqt-iralus (< .'^oiitiallv a 
nitiuuu'tor) and mothotj of mampula- 
liou doH-nlM'd 

453 Pl'AUSK. A I. Dll Slialo Min- 
mg Sol ProvK. ns, II.VIC (1919). 
Noios (III immng an<l troitimont of Mrnle, 
With (O't.s ami Milijo of pMalmMs 

464 PFAKSK. AllTHPR B The Oil 
Shale Imluhtrv Mining .S<-j Press, 
ns. 109-10 d'919'; (' A . JH. 2438. 
Ibluit mu-( bo adaptoil t«) (pialily and 
oliar-iotor t»f >liah s, llighrr t('mj>enilim‘ 
1 - ?o(pmo'l for noiojty of* Nil. (Imn 
b«r I’loiluoiHtn of <ul 'XH)‘ F or below, 
boo unqumtute b>r J,-it1or; 9tK) to 
2IXK)‘ F. li>r former. Costs of j.rmliiHion 
'll iimo i<f writing guon 

455 I’l.RKlN. .} M. Tho PnNlurtion 
oftnl fniin Mim r.d Soiji(‘(.l.inst. 
P«1ro|eiiin 'I'eoli, />, T.'i-93 (1919) 
M.iny )»iiHjiK‘ts di.vtjlh'd (lom bituminous 
lib-lanei'' Product.- do[i<‘nd on mode 
of di-tiliation ami niatorud dmtillod. 

I Mil di-tnliution of lujit. diflioiilt bc- 
oni'O' of poor <’oi»dti<*ii\il> of intitinub 
Uii'ihor iiigh or low t( mpiTaluni* 
-hoiihl bo enqilojod dopinds on piod- 
iioo- (h-Hnd High (oiiiporaturo givm: 
i.\) 12,WK) on. ft g.iN m-'ii.id of 5600. 
<)b 20 11 h. in.''f.*'iul of 10 

Ibi^ 

iVi II gah^. tar in-tiad of 20 gals. 
<D/ Tar oil aromatic imti'u] of ali- 
jihalic 

iV.) Hard non-volatilc cok*- instead of 
soft coke S-10*/c volatiles. 

466^ PRKVOHT, A. ('ornnicrcial 
Treatment of Oil Bhule. Kajlroad 
Red Book, 36, 347-48 (2910). 
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Disagreeg with Dean Winchester in re¬ 
gard to capacity of shale oil plants suc¬ 
cessful from financial standpoint. 

467- PUMPHER8TON OIL COM¬ 
PANY. Report of Directors. Suc¬ 
cessful Oil Shale Operation in Scot¬ 
land. Railroad Red Book, SB, 3.54-5, 
April (1919). 

After setting aside liberal amounts for 
every possible contingency, dividend of 
6% on preferred stock and 40% on 
common stock was declared for year 
1918. 

468- ROESCHLAUB, H. M. Possibil¬ 
ities of the Oil Shale Industry. 
Eng. Mining J.. 108, 572-8 (1919); 
Railroad Red Book, SO, Dec., 1919. 

Review of petroleum situation shows 
that in 1927 800.000,000 bbls. of oil will 
be needed. Scottish yield is 25 gals, of 
oil per ton shale. Each acre of Colo¬ 
rado .shale land capable of producing 
110,000 bbls. of oil. Comparison of 
Scottish and American conditions. Ex¬ 
pect that cost of recovery will be less 
in U. S. American shales will produce 
2600 to 3000 cu. ft. of gas of approxi¬ 
mately 450 B.t.u. per ton. Will require 
350,000 to 600,000 B.t.u.’s to retort a 
ton of shale. Mining not complex prob¬ 
lem. Several by-products may be ob¬ 
tained. Flotation oils may be recovered. 
Precious metals have been reported. 

460- SIMPSON, LOUIS. Present Status 
of Oil Shales. Chem. Met. Eng., W, 
204 (1919). 

Advocates use of retorts that will distill 
for oil alone. Conditions here and in 
Scotland different. Scotland has high 
NH« content, whereas wo have high oil 
content. Cannot work oil shales by Scot¬ 
tish practice. 

461- 8IMPSON, LOTUS. Oil Shales. 
Chem. Met. Eng.. SI, 178 (1919). 

Object of article to show why Scottish 
methods and experience should not be 
used. Difference in local conditions, oil 
content and NHi yields. Successful re¬ 
tort should embody (1) continuous 
feed; (2) continuous removal of spent 
shale; (3) heat supplied through me¬ 
dium of heated gas; (4) method by 
which heat can be supplied without ex¬ 
cessive retort temperature; (6) all heat 
possible should be conserved; (6) educed 


gases to be removed when they ut 
formed; (7) gases to be condensed at 
constant rate and oils to be condensed 
into four or more fractions; (8) washen 
withmit long stop for repair or cleaning 
will clear gases of all naphtha. 

4B2-SIMPSON, LOUIS. The Impor¬ 
tance of the Retort in the Economic 
Utilisation of Oil Yielding Shales. 
Bull. Can. Mining Inst., No. 38 
310 (1919). 

That Scottish shale retorts worked in 
Scotland is no reason why they will 
here. Scottish retorts failed on Austra¬ 
lian shales. Principles involved in suc¬ 
cessful retorting are: When hydrocarbon 
is heated oil first begins to boil and 
then to vaporine. Vapors further suffi¬ 
ciently heated will decompose into per¬ 
manent gas. Amount of such decom¬ 
position varies greatly with form of 
retort used and method of operating. 
Shales should, therefore, be retorted at 
temperature as low as practicable. Vapor 
should be removed as soon as possible; 
temperature required to drive out oil, 
150-760° C, Scottish retorts designed to 
work on shale with low oil and high Ni. 
Whole of nitrogen not driven off; shale 
is free from carbon. 1600 to 2000° F. 
used. Likely conditions in Canada for 
seyerel years are: high price for oil, low 
price for sulfate of ammonia with re¬ 
stricted market; therefore should aim 
to get oil. World production has nearly 
doubled since 1914, while consumption 
is stationary. Wh.at is wanted in Canada 
is simple retort that will recover oil 
quickly and let ammonia go. Solution 
of both oil and gas retort is one lor oil, 
another for ammonia; latter to be some 
form of a gas producer. Del Monte re¬ 
tort in England receives considerable 
attention. Wallace retort has possibil¬ 
ities but is non-continiious. In Scotland 
neceasary to supplement gases used in 
retorting with from 65 to 120 tons of 
coal per thousand tons of shale. 

463-SIMPSON, LOUIS. Oil Yielding 
Shales from the Province of New 
Brunswick. Bull. Can, Mining Inst., 
No. 1, 42 (1919). 

According to Dr. Ells, belt of oil yield¬ 
ing shale extends from Westmoreland 
County, on the east, through Albert 
County to point between Aphaqui and 
Hampton, Kings County. Shales in Al- 
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bert County procured by removing over* 
burden at small cost. Shale bed cut by 
fissures filled with Albertite. This min¬ 
eral mined at depth of thousand feet 
in some of the Albert iiuues. All the 
ahalc contains some oil. Ot>en pit min¬ 
ing possible; would simplify iuatten< 
Not neceasao’ to use Scottish inetluHlii 
of distillation but should design retorts 
to suit Canadian conditions of climate, 
finance, etc. Low price electric power 
available. Disadvantage of using open 
pits is high cost of iiiaclimrr>' due to 
import duties; samples of riclie.'«t >}ml(S 
yield: No. 1, 41 Imperial gals.; No. 2, 
42 Imperial gals ; No. 3. 52 linp(‘niil 
gab.; No. 4, 43 Im|H*rmi gals f^-called 
paper shales, availalili* in immea-e quan¬ 
tities, gave: No. 5. 32 Impt^nal gals.; 
No. 6, 34 Imperial gals.; No. 7. 42 Im¬ 
perial gats. May not lie neccs.'iary to 
obtain Na products In WestiuonLuKl 
County, at Taylurville, outcrop of shnles 
carr>'ing from i2 to 47 gul.> occuiv. West 
of AIl>crt Mines, mar Itoseville, shal(*j* 
yield 45.52 and 56 gals, while 36 tons of 
this slialc, shipped lo Scotiuiid, yielded 
40 gals, oil per ton .^liale. Kvnii'uce in¬ 
dicates that quantity and probable yield 
of sliaic will equal ba^tanl catinel coals 
of Nova Scotia Mining m New Hnitis- 
wick more difiicult than m Piciou (\)uu- 
ty, Nova Scolm. Oil is practically free 
from sulfur, arnl clos<' to waterways. 


464--SKKRRl‘'lT. ROHKIM* O Oil 
in the HdlMde.s. Mimsey Mag . I'l h , 
1W9. 

Popular discii'M'ion of .■•hale oil. 

465“iiMITn. J. T. Croat Kuglish Oil 
Fitdds. Petroleum World, 10, .‘165-68 
(1019). 

New possibilities of Norfolk shah^s. High 
sulfur shales are only tliost* on ton. 
Other seams nm as low as 05% S 
Shale yields 50-60 gals, oil per ton. 
New retort of 20 tons capacity has been 
completed. Knormous quant itie.n of shale 
in Norfolk region. 

466-OTALMANN, OTVi). The Dm- 
tiliution of Oil Shale and the Hetin- 
ing of the Pri>diicts. Ga.^ Kugim-, 
SJ, 371-4 (1919). 

Oullinea Stalmann process and reviews 
requirements for successful diMtiilatioo 
of oil shale. 


467- «TALMANN. otto. The Pn>. 
duciion of Shale Od. i^uart. Colo. 
School Mines, Ji. No. 4, 38-^ 
(1919). 

Docription of iStAliuauu prtH'cw con- 
tribulCii to ail article by John t’. Wd- 
liaiiih. 

468- STAI.MANN. tHTi) Notes on 
Oil Shale and Us Tiealim ut for (he 
PrtKhuiion of Crude ()d Radniad 
Red Hook. Mi, 2SUSW 09I9». 

of Si'vltuyh .S/i«/e 


Wat<r (at 240" P). 267% 

Voi.iule uiatPr . 24 31 

I’i\«‘d earhon.12.50 

A>h .(kl.5« 


y\lml\MS of tton-condeiLsahle giiHCS 

gu\c 2;p; CO,. 1% CO, i3«.i ii,. 22% 

(‘IL. pi O,. 37'< Ni Ga^ huK Rtu. 
\ahie of 210. 

Aitaiyin}- 0 / ('rutU' Oil 


N.iphiha . 10% 

Hill lung oil . 4.Vr 

I.ubnr.'iliijg od . 40% 

Parallin wax. Ili/t.. 15 lU. 


Shales produce 12 to 60 lb«. (NlDr 
SO, per tou. Htds are Ime gruiiird clay 
"hale, laiiniialed, from 10 in to 10 fi. 
tliiek, inteirtratihed with hands routaiii- 
ing le-f kerogen High oil yield menus 
low NH. yiehl ami vire-verKrt In Ameri¬ 
can ^hale'^ (NIL)^SO, yiehl appeara to 
)'>' indi p< nd< Ilf of oil yn id 8c<itlif<h 
►hale" »'«intain 20'^r carb«m. 3% liydro- 
gni 07% niltogdi. 15% sulfur. Shale 
miiM-d like coal, broken into 6 m pter<.ni. 
and then charged directly into retorts 
2tJ0 ft, ooiideiiMiig surface required 
for (ach daily ton of oil chale treated. 

.\on-con<ieii<%able g(i>eK pai«s fhn>ii|di 

abMirption lowers. whert‘ nhowem of 
water reinovC' laat tmee of NIL, e* 
tli.'ii tiM'tl an fiif'l 

\Vi..(<‘rn .lmlc» iliffer frimi Hc(A<M id 
lli;t1 itii'ir .ilioa conl«nt ik hiKh aDil nlu- 
iMin.'i lunUiil low AdhI.v«i« ua Klko, 
Nc vail.i, V.iliilil.. iii:itU‘r/3!!fl0%; 

.Sil)„ SO 1)7%; Al,0,, 7.40%; 

.-.SO';, CiiO, 2.05';'.; MkO. 100%; N., 
o2i<h'; 'Phi!" .imii' so *»!•• 

(iiidi' /KT ton. r»c ca*i iron retort for 
Aininian i<hwl(.«. l.ow of nitr^en in 
•SO'.; IhiI NiviiiK on retort repair more 
limn itiaVen up for oittogen Ion. UrsDt 
bent occewao’ to recover all Ditrofen 
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necessitates frequent and. costly repair¬ 
ing of retorts. 

Stalmann retort consists of cast iron 
pipe 12 in. diameter, 15 ft. long, built 
in brick furnace with fireplace. Betort 
hemetically closed at feed discharge 
ends. Superheated steam enters near 
discharge end and leaves near feed 
end to carry off hydrocarbon and am¬ 
monia gases as soon ns formed. Holds 
600 lbs. Larger retorts may have area 
of 2% by 1 ft. (oval). Use 4 retorts 
in one furnace; requires one super¬ 
heater. Scottish cooling and condensing 
system inefficient, Stalmann system bet¬ 
ter. U. 8. Patent 1,225,058 embraces fol¬ 
lowing features that Scottish system 
lacks: (1) Uniform temperature of cool¬ 
ing surfaces, (2) thorough mixing of 
particles of vapor, (3) forceful friction 
caused by impinging vapors to be con¬ 
densed against cooling surfaces. Time 
of distillation varies from 4 to 36 hours, 
average 6 to 12 hours. 

469-SMITH, GEO. OTIS, and others. 
Symposium on We.-itcrn Oil Shales. 
Kailroad Bed Book, S6, 219-27 
(1919). Van H. Manning to Sec. 
Interior (1919). 

Believes shale oil production on a com¬ 
mercial scale possible. George Otis 
Smith, Director U. S. Geol. Survey, 
1918, says shale oil will regulate price 
of gasoline and afflure unlimited supply 
of that fuel. Indications that shales of 
northwo.stcm Colorado and northeastern 
Utah can produce ten times as much 
oil as has been removed from wells 
since drilling of first well in 1859. 

Chester G. Gilbert and Joseph E. 
Pogue, Smithsonian Institution, U. S. 
National Mu.seum Bull., 102, Part VI 
(1918). 

Comparison, Shale o] Scotland and 
Colorado and Utah. 

Yield from Colorado 

1 ton Shale Scotland Utah 

Oil. gals. 24 60 

(NH.).SO., lbs. 34 17-35 

Gas cu. ft. 2000 3000 

Shale residue, lbs... 1600 1500 

Bussell D. George, Colorado State 
Geologist, states that oil consumption 
increased appro,ximately 100,000,000 bbls. 
between lM4 and 1917. Findings of 

Geological Survey, give no hope of dis¬ 
covery of new oil fields of large area 


in U. S. In 1917 consumption of petro¬ 
leum exceeded production 21 , 000,000 
bbls. Probable shortage of 42,000,000 
bbls. in 1918. Contrasts Scottish and 
Colorado-Utah shales: Scottish beds 
thin, irregular, steeply inclined, deep; 
Colorado-Utah beds thick, horisontal’ 
high above creek levels. Scottish shales' 
oorer in oil but richer in (NH«)£0,. 
p. gr. best shale 184. 1 cu. ft. weighs 
114 lbs., 17.54 cu. ft. equals 1 ton shale. 
18 cu. ft. used in calculations. Shale 
carrying 0.55% N> produces 30 lbs. re¬ 
coverable (NHi)jSOt per ton. Costs of 
plants vary according to sise, type, loca¬ 
tion, extensiveness of chemical labora¬ 
tories and refining plants. 500-ton plant, 
suitable for turning out four finished 
products—gasoline, lubricating oils, paraf¬ 
fin ivax, and (NILliSO,—will cost about 
$2000 per ton per day capacity. Esti¬ 
mate includes all engineering and legal 
expenses incident to starting up new 
enterprise. Primary products of oil 
shale; Shale oil, water, gas, and spent 
shale. Character of oil depends on tem¬ 
perature, pres.sure and presence of steam 
in retort. If sulfur and nitrogen com¬ 
pounds in .shale oil are detrimental, they 
can, perhaps, be shifted to other prod¬ 
ucts of distillation by properly manipu¬ 
lating treating conditions. Bapid heating 
of shale causes non-conden.snble gases to 
form and lessens yield of oil. Injection 
of steam into heated shale in retort 
causes larger percentage of Nj to be 
converted into NIL. Possible to remove 
gasoline, NIL, and S from fixed gases, 
before using it for fuel. Yield of Ni 
directly proportional to yield of oil. 
Average Nj content of shale yielding 
more than 15 gals, oil per ton theoreti¬ 
cally equal to 50 lbs. (NHjliSOi. Com¬ 
mercially 60% of Nj can be secured, or 
30 lbs. (NH 4 )iSO< per ton shale. Dyes, 
high explosives, and rubber substitutes 
are some possible by-products. Disposal 
of ash or spent shale is problem. Ash 
eqii.als 60% or more of original bulk 
of shale. 

470-WALTON, S. A. Another Side of 
the Shale Oil Industry. Petroleum 
World, le, 212-3 (1919). 

Shale residue may, by proper treatment, 
bo used for cement material lor roads, 
and building materials. 

472—WHITE, DAVID. The Unmined 
Supply of Petroleum in the United 
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8 tAt« 0 . Automotive ludustries, 40. 
361 (1919). 

Mentioiu oil shale as future Ftipply 
when oil is no longer available irom 
wells. 

473- WILUAMS. JNO. C. The Pn>- 
duction of Shale Oil. Quart. Colo 
School Mines, 14, No. 4. 17-40. 
Oct. (1919). 

474- WINCHESTKR. DEAN K. Oil 
Shale and its Development m the 
U. S. Chemical Age, 1, 119*23 
(1919); Railro.a(l Red Book, Si', 21- 
27, Jan. (1919). 

Prospects are that within n< xt five years 
immense industo' will develop. Will 
develop as mining and manufacturing 
industry. Shale does not contain oil as 
such but contains partly bitumonized 
vegetable matter in Mich state of altera¬ 
tion that addition of heat produce’^ oil 
Oil shale heavier thin coal; richer 
seams are black and have waxy hi>tre 
In the U. S., bctls occur in ages from 
Ordovician to late Eoc< no. (^hh r shah s 
not so rich. Richest ami most eMea-iive 
deposit belongs to (Irei'n River fonim- 
tion (Eocene), Colorado. Wyoming, and 
Utah. Along outciop of shah* Ix'ds in 
Colorado nml Utah arc hut h w plan-s 
where a beil of oil .'•hah* mon* llian 
10 ft. thick and capahh* of yielding at 
least tt biirrel of ml per ton riiinot l>f’ 
found. KIko. Nevada. shal« s prol)ahIv 
younger than (.’olorado or \V\oming 
area and are near railroad. Are com¬ 
paratively soft am! easy to mine and 
vicld oil with high parallin content 
Permian shales in .•iouthuc.-'t^Tn Montana 
yield quantity of plio^phate. Meager 
infonnation mdicati^ that these shahs 
arc not richer than Creen River forma¬ 
tion. Black shale*' of ea.'-tem U. S. are 
Ordovician and Devonian. Dil .vuld 
rather low. Cannel coals and canneJ 
shales of same region are more promu- 
ing source of oil. Monterey shah*^ of 
Southern California are impregnated 
wiUi oil to such extent that oil may 
be extracted commercially. 

Mining: probably ordinar>' coal min¬ 
ing practice, modified to siiil conditions. 
Costs should not lie greatly dilTercnt 
Most oil shales arc 1000 to 1500 ft. 
above valleys and aerial tramways neces¬ 
sary to handle it. Meager evidence indi- 
catei that shale will not be greatly dtf- 


feront underground than at surfae*. 
Shale must be cnnihod or ground ai 
t\pe of ix'tort demand:*. 

Many tyj'i -* of it'tort lieing built, A 
immhtT. of i*ourH\ will In* discarded but 
rc-uit of nil will, no doubt, .yield *ue- 
n v-ful retort DifTerenees of ehanteler 
between «h:dtrs of this eountiy and Stxit- 
l.ind mdio.ale that difTen'ut nictluHla will 
be UM-d in haiullmg them. 

('omj'ame!* lnt<re.i(ed Bik1u>p Prooeas, 
1 .V 20 North I.tSalle St. Chicago; Bron- 
di r I'roees'*. Wm K. Mohr. Clark. I«o«g 
aiul ('o . 50 K 12n«l St, N»*w York City ; 
C;ttlin .Shale Proceas Co. Franklin Fur- 
iiMce, N .1 ; ('hew Pm<*ess. E. F. Chew, 
Ibiuer. ('<»!»»; Oaiie Proc<*f»rt, ('rane 
Sli.ile (\Mp. I'lko, Nev ; Day-UeiK! 

I’mcev'. D:i\td T Ihiy. 713 19lh St, 
NW,. Wa»hinglon. 1). ('; Del Monte 
Pitx* 4 N>«. (’ A Prevo^^. Am. Rep, Room 
M4. Souther Ihiihliiig. Washington, 

1 iii-k-on Pvoi-ev-. Rainbow Petroleum 
J’roriinf- ('u. Silt Lake Citv. Utah; 
J 11 (i.dloupe Prore-i'^. .1 IL (jallonpe, 
lim imh St. Diiuer. (.%ilo : (irc'cne- 
I nick'- Proci-^'j. F. C. (ir(*em*, The Den- 
\ir Jiy-Prmlueia Co.. Ih'hver, 

(*oio : .1 B .hn-oti IMuclion Pioeew, 
(' B Stewart. WW McIntyre Building, 
Silt Lake f*ity, I’tali; Pearn* Process, 
\nhur L P«!ii e ami (’o.. 50 E. 42nd 
Si . New Voik ('itv; Pnehnnl Procewi, 
Ib T W Pnehard. ('hemists Club, New 
V-ak (*it\: Piinijiliersfon or Seoltisli 
1 * 1 .ee^.- (Il.i-gow, S<*oiland; Scott Proe- 
l)eii«>n T<“tmg I.aboratory. 674 
\n.uduai«l y\ve. I)e(roit, Mieh ; Him|>- 
-.iji Pion—. J.ouiH SimpacJti, 172 t)'(\in- 
mi St, (Mfawa, Uniiada; Stalmami 
l*j..ri-s. Oii») Stalmann. Salt Lake ('ity, 
fidi or INtroleom Engineering (’o, 
L'l" Itwight Building, Kjiukiis ('ily, Mo.; 
W.ili.o’e 1 * 11 M'e*'*. (leo. W. Wallace, Wal- 
}m«‘ f'(.ke, t)j| and Bv-Pro<luets ('o., 
j.i’t St Lotii>. Ill; Wiiigetl Pioeess, 

I III- Ameriean Slj:de Refining Co, 631 
l u-t Niifioiiid Bank Budding, Denver, 
('oh. 

Primary di-t illation produelx: oil, 
waJfr. ga.i, and rpeiit ►hale, (’liararter 
of od d( pend- upon method of diMdlmg. 
NiuidsT of valuable by-prcKlurfi have 
U-ti) pr<alnee<l. Bringing shale to high 
i.iaieniture (piirki> Budf to yield jier- 
marant gas Injietion of sUain tends 
to yield Ni in form of NIL rather than 
lAiidine c<»iTipoun<ls as in cok* when dit* 
tilled dry. NM« content increases with 
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oil eostent. Commercially about 60% 
of Ni obtained as (NEUiSOt. Aah con¬ 
tent about 60%. 

At present no satisfactory information 
regarding mining, delivery, etc. Coet of 
mining probably about SI .00 per ton. 
Extensive tramways costing $16,000 to 
$20fl00 must be installed in vicinity of 
Defieque. Cost of installing various 
retort systems varies from 1300 to 
12500 per ton of shale per day. Cost 
of plant would probably be half a mil¬ 
lion dollars or more for treating 1000 
tons shale per day. 

476-winchester, DEAN E. J. 

Franklin Inst., 187, 689-704 (1919). 
Believes oil shales of Rocky Mountain 
district will eventually make up deficit 
in natural occurring oils. Oil shale is 
tough thin bedded structure, weathers 
bluish white. ' Good oil shale should 
bum with sooty flame. Oil shale beds 
generally lie horizontally and sometimes 
two to three thousand feet above val¬ 
leys. Green River shales laid down in 
fresh water and contain abundance of 
fossils. Oil thought to come from veg¬ 
etable matter in shales. Green River 
shales increase in Ni with richness in 
oil. Dcstrvictive distillation yields oil, 
gas, water and spent shale. These shales 
may be e.xpected to yield 30 lbs. 
(NH«)i80< per ton. Reports that shales 
contain gold, silver, lead, etc., in pay¬ 
ing quantities apparently without foun¬ 
dation. No shale analyzed contained 
more than one dollar per ton in pre¬ 
cious metals. Several by-products pos¬ 
sible but must wait until oil made 
commercially before they can be devel¬ 
oped. In Gotland cost of production 
of crude oil and NIR is $!.& per ton 
shale. Successful plant will have to treat 
KXX) or more tons of shale per day. 

476—WOLB'F, H. J. Commercial Pos¬ 
sibilities of Oil Shales. Eng. Min¬ 
ing J., WS, 217-19 (1919). 

Analysis; 1-3% moisture; 20-60% vola¬ 
tile; 45-80% ash; 0.5-4% asphalt; 2-9% 
paraffin. Utc Oil Co. of St. Louis erect¬ 
ing a 400-ton plant at Watson, Utah. 
Wallace Process. American Shale Refin¬ 
ing Co. developing on stream 12 miles 
from DeBeque. 150-ton Wingett retort. 
Oil Shale Mining Co. developing on 
Dry Creek, 20 miles from DeBeque; 
Henderson retort. Mt. liogan Oil Shale 


and Refiniw Co. 4 miles from DeBeque. 
Colorado Carbon Co. 27 miles from 
DeBeque. Seam 60 ft. thick and 70 gals, 
per ton. 

477-WOOD, H. L. Shale OU as a 
Business Proposition. Sci. Am., Ito. 
484 (1919). 


478-ABBAHAM. HERBERT. As¬ 
phalts and Allied Substances. New 
York, Van Nostrand, 1920, 2ud ed., 
608 pp. Cf. Abs. 329, 331, 332. 
Several references to oil shale under 
title of pyrobitumens. 


479-ACHESON, EDWARD G. Is 

Synthetic Petroleum Possible? 

Chem. Met. Eng., 26, 268 (1920). 
May be possible to produce petroleum 
synthetically. Suggests U. 8. Bureau of 
Mines should distribute liberal samples 
of oil shale among chemists of U. S. 
BO that they may develop an interest 
in and possibly make discoveries of 
advantage to industry. 


481-ALDERSON, VICTOR C. A 
Directory of Oil Shale Retorts. Col. 
School of Mines Supplement, 16, 21, 
Oct. (1920). 

Facts and details of different retorts and 
processes for extraction. Bibliography 
of publications on industry by the author. 


482-ALDEBSON, VICTOR C. Pres¬ 
ent Status of Oil Shale Industry. 
Railroad Red Book, S7,19-31 (1920). 
R6sum6 of commercial aspect. Com¬ 
parison of shale and crude oils. Prac¬ 
tical development. Future question. Fi¬ 
nancial aspect. 


483- ALDERSON, VICTOR C. The 
• Oil Shale Industry and Its Possibil¬ 
ities. Oil, Paint, Drug Rep., 97, No. 
26, 16; 98, No. 1, 15 (1920). 

Data on deposits of oil shale. Nature 
and origin of oil shale. Location and 
leasing of shale land. Estimated costs 
of distillation and refining plants. Prob¬ 
able future of shale oil industry. 

484- ALDERSON, VICTOR C. 6U for 
Centuries in West. Petroleum Age, 
7, No. 2, 49-51 (1920). 

Shales of Colorado alone can keep 100 
plants going for 800 years. Coats of min¬ 
ing shale. Oil and gasoline of very good 
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quality from shales. ’Scottish and Ameri¬ 
can slules compared. 

486-ALDERSON, victor C. Oil- 
Shale Industry in Scotland and Eng¬ 
land. Am. Gaa. Eng. J., Its, 

(1920); Colorado School Mines 
Quarterly, tS, Oct., 1920; Railroad 
Red Book, W, pp. 891-906, Sept, 
1920. 

Analyses methods employed successfully 
abroad and bases suggestions on these 
findings for utilisation of American 
shales. In 1919 about 3 million tons of 
Scottish shale retorted. Average yiehl 
20 gals, oil and 40 lbs. (NHOiSO, per 
ton. English shales extensive but prac¬ 
tically worthless owing to high percent¬ 
age of sulfur, 6-8%. 

486- ALDERSON, victor C. The 
Oil-Shale Industry. F. A. Stokes 
and Co., N. Y. (1920). 

A book containing miscellaneous collec¬ 
tion of facts, figures and views of oil 
shale and shale oil indiestiy. Essentially 
popular in nature. Reviews petroleum 
situation and points to eventual utiliza¬ 
tion of oil shales. Geographical location 
of shale deposits given with history of 
the shale industry abroad. Chapters on 
“Retorting and Reduction" and bibli¬ 
ography appended. 

487- ATDERSON, victor C. The 
Shale Oil Industry. Mag. N. Y. 
Petroleum Exchange, t, No. 6, 10- 
12 (1920). 

New developments in British shale oil 
industry and changes in method of oil 
extraction. Comparison from analyses 
between British, Scottish and U. S. 
shales. In some respects a quite novel 
way of day wage payment is in force in 
Scotland. Minimum wage but no maxi¬ 
mum. Problem of removal of sulfur 
from English shales makes them prac¬ 
tically worthless, a factor in favor of 
American shales. Conclusion of char¬ 
acteristics of English and Scotti.<h shales 
and study of most efficient methods witli 
prediction of three types of retorts to 
be used in future. 

488- ALDERSON, VICTOR C. What 
to do with Shale Oil. Petroleum 
Mag., 9, No. 6, 32 (1920). 

Conclusions drawn by author on trip to 
plants operating abroad. Predictions as 
to our future retorts. 


489-ALDERSON, VICTOR C. Why 
Shale soon will Vie with Febxdeum. 
Petroleum Mag., No. 3, 96-98 (1920). 
Summary of past record of shale. Loca¬ 
tion of good shales. By-products of 
shale. Distribution of shale, ^gures on 
beds in different states. Costs, diffi¬ 
culties and advantages. Analogy to 
other industries once thought pipe 
dreams. 

491- ALDER80N, VICTOR C. The 
Present Status of the Oil Shale In- 
diistiy. Colo. School Mines Mag., 
to, No. 2, 19-25 (1921)); Chem. Age, 
New York, tt, 427 (192t)); Petro¬ 
leum Times, S, 275-6 (1920). 

Prices crude petroleum and compares 
with co-st of crude shale oil. Approxi¬ 
mate cost of producin^c enide shale oil 
$185 per bbl. Retorting practice out¬ 
lined. Practical development discussed 
with name and location of companies 
operating. Financial aspect and future 
of industry discussed. 

492— ANON. Scottish Oil Shale Possi¬ 
bilities. Cliem. Met., 277 (1920). 

It is shown that Scottish shale deposits 
.vtill contain large reseiwcs of usable 
shale, these known reserves U'ing four 
times as much as has been u.scd to dale 
(irigin of oil shale discussed but no new 
facts presented. 

493~ANON. An Oil-Shale Plant. Min¬ 
ing Sci. Press, /«), 349 (1920). 
Dicciiases trial run of Gulloiipe retort 
at plant of Western Oil Shale Co, near 
Grand Junction, Colo. Capacity 80 tons 
a day. 50 gala, oil per ton sliale. By 
fractional condensation fraction capable 
of direct use in automobile was ob¬ 
tained. 

494—ANON. The Johns Metlnal of 
Shale Oil Extraction. Chcrii. Age, 
New York, »«, 313 (1920). 

Brief description of pnwess, chief feat¬ 
ures of which are continuous and prac¬ 
tically automatic operation, complete 
eduction of recoverable hydrocarbons, 
and use of carbonaceous residue and 
iincondensable gases as sole source of 
heat. Ash is recommended as excellent 
material for brickmaking. 

496—ANON. Government Research in 
Oil Shale Technology. Chem. Age, 
New York, iS, 293-4 (1920). 
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Outlioea research work of U. 8. Bureau 
of Mines, in co-operation with State of 
Colo,, at University of Colo., Boulder. 
Problems and object of research dis¬ 
cussed. 

496— ANON. Use of Oil Shales. Chera. 
Ena., New York, S8, 18 (1920). 

Oil shdes have great possibilities of de¬ 
velopment if pushed. Popular review 
of shale oil situation. 

497— ANON. Who Knows about Shale 
Oil? Chcm. Met. Eng., 22, 388 
(1920), 

Progress toward a solution of shale oil 
problems such as proper retort, effect 
of grinding, rate of heating, refining of 
crude, etc., disappointingly slow. Prob¬ 
ably due to fact that resourceful organi¬ 
zation not yet interested. 

498— ANON. Report on Test of New 
Brunswick Oil Shales in the Wal¬ 
lace Retort. Chcm. Met., Eng., 22, 
809 (1920). 

Abstract of report from Mines Branch 
of Canadian Department of Mines. Wal¬ 
lace retort consists of cylindrical verti¬ 
cal combustion chamber, containing dis¬ 
tilling chamber in form of frustrum of 
cone, extending throughout height of 
former. Space occupied by material un¬ 
der distillation thus diminishes gradually 
from lower to upper end. Special ar¬ 
ranged take-off duct provided which re¬ 
moves volatile products as soon as 
formed, preventing long exposure to heat 
and consequently formation of unsat- 
urated hydrocarbons. Results given for 
two typical runs in this type of retort. 

499— ANON. Shale Oil Bibliography 
for 1919. Colo. School Mines Mag., 
10, No. 2, 31-32 (1920). 

Bibliography of shale oil by months. 

600 — ANON. Continuous Operation of 
Oil Shale Retorts. Shale Review, 2, 
8, p, 9 (1920). 

Description of Galloupe retort. 

601 — ANON. Mining Oil-Shales. Eng. 
Mining J., 110, 122 (1920). 

Short discussion of mining methods for 
oil shales. Will resemble coal mining 
mote than metal mining. 

602— ANON. Financial Record of 

Scotch Oil-Shale Companies. Eng. 
Mining J., IW, 628-7 (1920). 


Scottish shale industry has been amal¬ 
gamated and united to Angdo-Penian 
Oil Co., Ltd., an organization in which 
British Government has large financial 
interest and dominating control. Report 
shows Scottish oil-shale companies have 
not been very ^eat financial success. 
Report “nil” dividends as late as 1910- 
1914. Companies foimd it advisable to 
mix their product with refined oil bought 
on market from producers and refinere 
of crude oil. This practice will prob¬ 
ably be continued. 

603— ANON. Shale Carbonization De¬ 
velopments. Gas. Jour., London, 
m. No. 2956, 17 (1920). 

Outlines development work in Norfolk 
oil-shales. 

604— ANON. Mining for Oil. Literary 
Digest. 65, No, 8, 35 (1920). 

A review of a paper read before the St. 
Louis Mining Congress by Victor C. 
Aldcrson. Geographic location of oil- 
shale deposits given ns Colorado, Utah, 
Wyoming, Nevada, Montana and Cali¬ 
fornia. Shale abounds in Canada, Scot¬ 
land, France, South Africa, New South 
Wales, New ZeaKand, Tasmania, Brazil, 
Italy, Spain, Austria, Serbia and Turkey. 
Probable formation of shales. Mining 
methods for shale. Roora-and-pillar 
method of coal mining will probably be 
adopted. Crux of industry is retorting. 
Several procc.saes for retorting now in 
course of development. 

606-ANON. Oil from Shale. Mag. 
N. Y. Petroleum Exchange, 1, No. 1 
(1920). 

Present oil production and problems for 
future. Comparison of reserve oil per 
capita to what it could be per capita 
considering Colorado alone. Estimate 
of costs of extraction. 

606-ANON. Oil Shale. Mag. N. Y. 
Petroleum Exchange, 1, No. 2, 12 
(1920). 

Interview with Victor C. Alderson on 
recent progress of oil shale industry. 
Output of petroleum from wells 2,280,- 
000 bbis. of oil to sq. mile. One 10 ft. 
seam of shale yielding 1 bbl. to ton will 
give 15,488,000 bbIs. of oil, or seven 
times average square mile output from 
wells. 5,500 sq. miles of oil shale in 
Colo, and Utah will produce 255,000,- 
000,000 bbis. 
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607— ANON. Oil Shale Station De¬ 
sired by Bureau of Mines. Mining 
Congress J., 6, No. 10, 490-91 (1920). 

Request of $175,000 by Bureau of Mines 
for station. Plans for plant by Dr. 
Cottrell. Bureau of Mines should in¬ 
vestigate problem and not leave it to 
individuals. 

608— anon. Progress in Constmetion 
of Oil Shale Plants. Kng. Mining 
J., 109, 812 (1920). 

Summary of eight oil shale distillation 
plants under construction in United 
States up to 1920. 

609— ANON. Expert Holds America’s 
Oil Shortage can be Overcome. Min¬ 
ing Congress J., 6, 582-6 (1920). 

Outlines interview with J. 0. Lewis of 
Biireiui of Mines, subject “America’s 
future petroleum supply.’’ Conserva¬ 
tion, co-operation and inten.«ificd meth¬ 
ods of recovery from abandoned and 
exhausted wells three important fac¬ 
tors, along with utilization of new sources 
of supply. Shales constitute reserve for 
future supply. 

610— ANON. Petroleum Uesoiirccs of 
U. S. Insuflicient for the I’liliirc. 
Oil. Paint, Drug. Rep, .97, I,') ami 27 
(1920). 

Interview with Dr. David White, Chief 
Geologist for U. S. Geological Survey 
on available siiiiidy of petroleum in U. 
S. and pos.sibilit It'S of solving question 
of shortage by oil shale and other sub¬ 
stitutes. 

611 — ANON. Exteasive Deposits of 
Tar Sand and Oil Shale. Oil Gas 
J., 18, 89 (1920). 

Abstract of report by S. C. Ells of the 
Canadian Dep't of Mines on his mn'cy 
of tar sand deposits of the Athaba-ka. 
Senate of Canada has appointed special 
committee to investigate coiiimercial pos¬ 
sibilities of Canadian oil-shales. I)e.st 
known Canadian oil shale.s arc New 
Brunswick deposits near Albert mines. 

612— ANON. Shale Oil Extraction by 
the George Method. Oil Gas J., 19, 
No. 7, p. 88 (1920). 

Tests of oil shale apparatus invented by 
R. D. George of University of Colo. 
Vapors taken off at two points into an 
air and then to water condenser. Rapid 


vaporization by using superheated steam 
and electric blower. Oil yield from two 
to three times greater by using super¬ 
heated steam than by dry distillation. 

613— ANON. Should Develop Shale 
Resources. Oil Gas J., IS, No. 39, 
72 (1920). 

English writer believes our shortage of 
crude will soon force us to work our 
ml shales. Outlines production of crude 
in foreign fields. Believes American cap¬ 
ital .should be used in the development 
of foreign fields. 

614 — ANON. Oil Shale UepoBits in 
Bulgaria to be Exploited. Oil, Paint, 
Drug Rep., 97, No. 26, 12 (ItViO). 

Large dppo.«it8 of oil shale or bitumi¬ 
nous schist m Bulgaria to bo developed 
Locates live of largest fields in country. 

616—ANON. Oil Shale Investigation 
Ncedeil to Locale Future Oil Re- 
serve.s. Od. Paint, Dnig Rep, 97, 
No. 6. 19 (1920). 

Iiiierior I)e|)artuient statement as to 
necessity for appropriation to carry on 
research work on oil shales. .\sks an 
apiiroprialioii of $70,000 for work. Pos¬ 
sibilities of oil shale. Objecis of re- 
si'.arch and purpo.se of investigation to 
be earned out by Bureau of Mines. 

616--ANON. Oil Shale Entries Made 
Prior to Leasing Law are All Right. 
Oil, Paint. Dnig Rep., 97, No. 25, 
15, (1920), 

Oil shale entries made before the oil 
leasing law was enacted Feb. 25, 1920, 
are all right. Interior Dept, announces 
ruling. 

617 -ANON. Oil Leasing Act Promises 
Stiiiiuhis to West. Oil Trade J , 11, 
No. 3, 13-14 (1920). 

Outlines (dll Lanil Leasing .4ct (Senate 
Bill 2775) which provides for limited 
leases for coal lands, and oil shale lands, 
for phosiihntc lands and for soilium 
lands, reserving to the government cer¬ 
tain royalties and rentals. 

618—ANON. Shale Oil. Oildom, New 
York, 11, No. 10, 41 (1920). 

Reviews work of continuous oil extrac¬ 
tion plant constnicted by Industrial 
Process Engineering Co., St. Louis. Gen¬ 
eral analyses of oil shales from Colorado, 
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Nevada, Utah, Wyoming, Kentucky and 
California. 

619— ANON. Oil Shale Daya are Here. 
Petroleum Age, 7, No. 9, 39-43 
(1920). 

Names of companies and location of 
several shale oil reduction plants in 
Colorado, Wyoming ana Nevada. Pho¬ 
tographs and locations of shale fields. 

620— ANON. Position of Scottish Min¬ 
eral Oil Industry; Uncertain Future 
of Shale Mining. Petroleum World, 
/7, 81-83 (1920). 

Increase in cost of production after 
armistice, decrease in price of competing 
products and labor difficulties forced 
shale operators to refuse laborers agreed 
wages of coal miners, made economic 
production of oil from shale impossible. 
Organized “Scottish Oils, Ltd.,” fusion 
with Anglo-Persiali Oil Co. to furnish 
petroleum to continue operation of re¬ 
fineries and distribution. Price of gaso¬ 
line, etc., and coal in 1919 opened mar¬ 
ket for oil in British mercantile marine. 
Previous market entirely continental. 
Proposed development of shale oil in¬ 
dustry at Norfolk, England. Unfavor¬ 
able economic factors prevail. Neces¬ 
sary to find new petroleum supply to 
keep in operation existing Scottish re¬ 
fineries. 

621— ANON. Oil Shale has its Prob¬ 
lems. Petroleum Age, 7, No. 12, 
123-4 (1920). 

Oil shales rather widely distributed 
throughout U. S. Black shales of the 
Devonian Age, yielding not over 25 
gals, of oil per ton of shale in Virginia, 
West Virginia, Pennn., Tenn., Ky., end 
Ohio. Very rich shales of Green River 
(Eocene) Age in Utah and nortliwestem 
Colorado. Deposits in Nevada, Mon¬ 
tana, Wyoming, and possibly Idaho and 
Texas. In California very different shale 
in the Monterey (mioeenc) formation. 
Recovery is matter to be worked out on 
scientific basis. To be commercially 
successful oil shale operator must pro¬ 
duce barrel of crude shale oil at the 
rice for which he can buy at this mar- 
eting point a barrel of crude oil con¬ 
taining refinable products of equal value. 

622— ANON. Scottish Oils, Limited. 
Petroleum Age, 17. 301 (1920). 


Report at annual meetiru of the share¬ 
holders of Scottish Oils, Ltd, a shale oil 
industry. 

623— ANON. Report of English Oil¬ 
fields, Ltd. Petroleum Times, Lon¬ 
don, 3, No. 62, 17-22 (1920); Gas J, 
London, I 4 B, No. 2956, p. 36 (1920). 

Report at annual meeting of diarehold- 
ers of English Oilfields, Ltd., by geologi¬ 
cal expert and chemical adviser. De¬ 
tailed description of company’s holdings 
and estimated oil content. Chemical 
nature of shale oil discussed. Gas Jour¬ 
nal, London. 

624— ANON. Porter Plant Shale Oil is 
Half Gasoline. Shale Rev., 3, 3-4 
(1920). 

Describes Porter process and products 
obtained. Large percentage of gasoline 
obtained from shale oil. 

826—ANON. Comparative Teats of 
Lubricating Oils. Shale Rev., 3, 25 
(1920). 

Results of experiment at University of 
Colorado in which a shale lubricant and 
an oil refined from well petroleum were 
compared. 

626— -ANON. The Father of the Ameri¬ 
can Oil Shale Industry. Petroleum 
Times, 4 , 643 (1920). 

Interview with Victor C. Alderson, Presi* 
dent Colorado School of Mines. Fig¬ 
ures and cidculations on amount of oil 
per square mile per 10 ft. section seam. 
Cost lor mining and treatment with con¬ 
servative figures on amount of product 
obtained. 

627— ANON. Developments in the 
Norfolk Oil Shale Fields. Petro¬ 
leum Times, London, 4 , 405-9 (1920). 

Report of Engli^ Oilfields, Ltd., on com¬ 
pany's properties in Norfolk together 
with the Board's summary of progress. 
Report divided into four heads: (1) 
Company’s shale deposits, quantity, 
quality and method of working; (2) 
progress regarding shale retorting prob¬ 
lem ; (3) refining crude oils, and market¬ 
able products obtained therefrom; (4) 
outlook for substantial dividends. On 
basis of a yield of 30 gals, per dry ton, 
plus 3 gals, of scrubber spirit, refined 
products obtained from one dry ton of 
shale, after working and refining are: 
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Motor ipirit 7 gals. 

Kerosene 9.76 " 

Lubricating oil 9 “ 

Bituminous residue 5 “ or 50 lbs. 

528— ANON. Developing the Norfolk 
Bhale .Fields. Petroleum Times, 
London, 4, 261 (1920); Petroleum 
Times, S, 213 (1920); and 239 

(1920). 

Sketch of Letch shale oil works of Eng¬ 
lish Oilfields, Ltd. Lay-out of works 
included. 

628—ANON. Esthonian Oil Shale. 

Petroleum World, London, 17, 137 
(1920). 

Approximate length of Esthonian field 
about 100 miles. 1 ton of raw shale 
(13.7% moisture) yields 232 liters of 
crude oil. Field not being developed. 
Some shale used by railroad locomo¬ 
tives. 

631— ANON. Scottish Mineral Oil In¬ 
dustry in 1920. Railroad Red Book, 
SH, 394-6 (1920). 

Reprint from “Glasgow Herald.” Yearly 
report from Scottish Oils, I,til., 7% divi¬ 
dends declared. Marketable products 
from oil shale, sulfate of ammonia, par¬ 
affin wax and candles, fuel and gas oil 
and kerosene, burning and power oils. 
Production given in gallons per year for 
oil. 

632— ANON. Dyes and Paints from 
Shale Oil. Shale Rev., Denver, f, 
No. II, 14 (1920). 

Crude shale shipped to Denver to be 
retorted. By-products to lie utilized. 
Aniline fraction of shale oil to be re¬ 
covered for dyes. 

633— ANON. New Oil Industry of S. 
Africa. S. African Mining ling. J., 
S9, 397-98 (1920). 

On possibilities of shale oil in S. Amer¬ 
ica. Estimates of costs, prices and oiit- 
ut. Possibilities of industry in S. A. 
y analogy to what has been done in 
Fiance and Scotland. Hopes of real 
wells as in U. 8. are anything but hope¬ 
ful. All working conditions as far as 
coal, shale, water supply, etc., for mining 
are ideal. 

634 — ANON. Transvaal Oil Shales. 8. 
African Mining Eqg. J., t9, 491-92 
(1920). 


Wakkerstroom Companies awaiting news 
from London. Map of farms untmr op¬ 
tion. Extension of area by Geluk (Jo. 
Activity in Erraelo District. Govern¬ 
ment apathy criticised. 

635—ANON. .Augmenting our Oil Sup¬ 
plies. The Street, New York, 9, 
607 (1920). 

Development of shale oil industry to 
augment our present petroleum supply. 
Popular discussion of shale oil industry. 
Selection of property in which all factors 
mentioned will coinuine to produce low- 
i-st possible unit cost is exceedingly diffi¬ 
cult and delicate tji.sk and requires en¬ 
gineer with keen appreciation of bitsi- 
ncss economics. Successful operation in¬ 
volves proper selection of shale deposit 
as to yields and location. 

638;-AN0N. What England is Doing 
in the Development of the Oil Shale 
Industry. Railroad Red Bixik, 37, 
.563-68, 656-60 (1920). 

Address of W. Forbes Leslie of F.nglish 
Oil Fields, Ltd. Quotations of speech 
taken from Petroleum Times (London). 
General summary of all England's work 
on this industry. 

637— ANON. Important Ruling in Re¬ 
gard to Oil Shale Titles. Railroad 
Red Book, 97. 569 (1920). 

Interior Dept, recognized oil shale loca¬ 
tions under Placer Mining Law. Rec- 
ognizcil legality of nil shale claims under 
placer law. Permits them to go to pat¬ 
ent regardless of oil leasing law recently 
])a.s.sed. laittcr stating above from 1st 
A.sst. Sect'y of Interior. 

638— anon. Photographic Observa¬ 
tions in the Oil Shale Fields of Colo¬ 
rado, Utah, and Nevada. Railroad 
Red Book, 97, 826-38 (1920). 

Twenty-four photographs of oil shale 
deposits and developments in Colorado, 
Utah and Nevada. 

639— ANON. Scottish Oil Shale Possi¬ 
bilities. Chem. Met. Eng., tt, 277- 
78 (1920). 

Discusses origin of oil shales as outlined 
by H. M. Cadell in paMr before Min¬ 
ing Institute of Scotland. Two theories 
advanced, first that oil shale is result of 
fine salt deposition under steady con¬ 
ditions of climate and topography, dup- 
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ing Carboniferous Period; eecond sup¬ 
posed that shales were not originally 
petroliferous at all, but merely recep¬ 
tacles of oil that had been injected or 
"inspissated” into them in some manner 
from some oil bearing reservoir in vicin¬ 
ity. Estimate of shale resources of 
Gotland as given in Iron and Coal 
Trades Review for October 24, 1919. 

640- ANON. The Simpson System for 
Retorting Oil Yielding Shales. Rail¬ 
road Red Book, 37, 906 (1920). 

Brief description of process. Very gen¬ 
eral. 

641- ASSOCIATED PETROLEUM 

ENGINEERS. The Relation of the 
Petroleum Engineer to the Oil-Sh.ile 
Industry. Petroleum Tunes, Lon¬ 
don, 4, 493-94 (1920). 

Outlines shale oil industry under fol¬ 
lowing heads: Occurrence, examination 
of deposits; economic consideration; 
cost factors and conclusions. 

642- BAIEVSKY, B. M. Baltic Prov¬ 
inces of Russia. Commerce Report. 
Bur. For. and Dom. Commerce, 
Washington, Dec. 30 (1920). 

Includes (pp. 32-33) description of oil 
shale deposits of Esthoniu. Character 
and yield of shale and its u.sc for gen¬ 
erating gas, for fuel in manufacturing 
and in locomotives. 

643- BAILEY, E. M. The Laboratory 
Distillation of Oil Shale for the De¬ 
termination of the Available Yield 
of Cnide Oil and Sulfate of Am¬ 
monia. Petroleum Times, 4, 631-2 
(1920). 

Description of apparatii-s used to de¬ 
termine oil content and ammonia in 
shales. Drawing of apparatus fur am¬ 
monia determination. 

644tBARNETT, E. DEBARRY. Pos¬ 
sible Sources of Home Produced 
Motor Spirit. Cbem. Age (London), 
3, 254-5 (1920). 

Mentions oil shales as source of motor 
spirit and discusses inavailability of Eng¬ 
lish shale oils on account of their high 
percentage of sulfur. 

646-BARNWELL, S. E. Eastern 
Shales form rich Oil Reserve. Shale 
Rev., t, 27 (1920). 


On occurrence and probities of Ken¬ 
tucky shales. 

646— BA8KERVILLE, CHARLES. 
Utilization of Asphaltic Base Acid 
Sludge Obtained in Refining Petro¬ 
leum and Shale Oils. J. Ind. Eng 
Chem,, m 30-31 (1920). 

Explains usual method for destruction of 
acid sludge and describes new treatment 
by which this by-product may be con¬ 
verted into useful material possessing 
commercial value. 

647 — BEYSCHLAG, R. New and Old 
Methods of Brown Coal and Shale 
Coking. 2nd Ed., Berlin, 1920. 
(Ernst und Solin.) 

German book giving description of Euro¬ 
pean methods of coal ami shale retort¬ 
ing. 

648— BISHOP, J. A. Scientific Testing 
of Hydrocarbon Oils. Shale Rev., t, 
15-16 (1920). 

Discusses importance of absolute famili¬ 
arity tt'ith chemistry of hydrocarbons in 
successful testing and retorting of oil 
shales. 

649 — BISHOP, J. A. How Oil is Man¬ 
ufactured in Nature’s Laboratory. 
Railroad Red Book, 37, 979-M; 
1060-66 (1920); Salt Lake Mining 
Rev., 33, 27-32, Oct. (1920). 

Outlines synthesis of hydrocarbons from 
the elements and building up of hi^er 
members of hydrocarbon series. De¬ 
scribes kerogen as unlinislied product of 
nature. Eocene period responsible for 
western shales. 

661- BISHOP, JAMES A. The Distil¬ 
lation of Shale-Oil. Mining Sci. 
Press, m, 371-5 (1920). 

Nature and qualities of compounds ob¬ 
tained from kerogen and chemical na¬ 
ture of products are discussed. Compares 
“constructive” with destructive distilla¬ 
tion. 

662- BLACKLER M. BENNETT. 
Origin and History of Shale In¬ 
dustry. Shale Rev., Denver, t. No. 
II (1920). 

Historical outline of shale industry from 
seventeenth century to date. Geograph¬ 
ical distribution. Nature of oil sbue. 
Origin. Poseibitlties of shale oil induo- 
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try. Cputitution of hydrocarbons from 
natural petroleum and of oil produced 
From oil shales. 

563-BOTKIN, C. W. The Unsatu¬ 
rated Compounds of Shale Oil. Shale 
Rev., i. 10 and 16 (1920). 

Abstract of paper before the Denver 
Section of the American Chemical Soci¬ 
ety, October (1920). 

664-BOTKIN, C. W. Analysis of Oil 
Shale. Colo. School Mines Mag., 
10, 189-193 (1920); Railroad Red 
Book, 37, 1051 (1920). 

Description of apparatus and methods 
used in analysing oil shale. Many prac¬ 
tical suggestions. Includes illustration 
of laboratory apparatus. 

666-geological survey of 

GREAT BRITAIN. Summary of 
Progress of the Geological Survey, 
1918. Chem. Met. Eng., 22, 278 
(1920). 

Prc.sent status of Scottish shale oil in¬ 
dustry. E.'timate of future supply based 
on considerations that 3 feet represents 
minimum workable seam, that mining 
waste IS 20%, and that oil shale cannot 
be economically mined at depths greater 
than 300 fathoms (1821 feet). 

Proved and 
Probable 

Estimated shale 601386,000 tons 

Already mined 120,000,000 “ 


Still available 481,886,000 “ 

In these figures scams less than 3 feet 
thick, areas yielding le>.? than 19 gals, 
per ton, and partially disl died areas with 
Igneous intrusions hare been e.'ieluded. 
Annual shale mined 3,000,000 tons plus 
600.000 tons waste low grade shales and 
blaes, total of 3,600,000 tons. At this 
rate reseivc would last 133 years. 

6B6-BURL1NGAME, WALTER E. 
Precious Metal in Oil-Shale. Min¬ 
ing Sci. Press, 120, 668 (1920). 

Open letter to Editor. Found gold to 
the e.xtent of 13 to 14‘/a cents per ton 
of slmle. Denounces claim of some that 
gold exists in oil shale to extent of about 
ilO.OO per ton. 

667—CADELL H. M. Oil PossibUities 
in Gotland. Trans. Mining Inst. 
Scotland, 58, 135-40 (1920). 


Discusses probable presence of oil in oil 
shale field to east and west of Edin¬ 
burgh and con.siders possibilities of peat. 

668- CAUCHOIS, LOUIS. Bull. Soc. 
Ind. Rouen, 48, 301-28 (1920). 

Review of merits and properties of vari¬ 
ous liquid fuels, including shale oils. 

669- CnAPMAN, L. W. The Mctal- 
luigical Research Dept, of the Utah 
Stale School of Mines. Cliciii. Met. 
Eng., 22, 877-81 (1920). 

Brief outline of work on oil shale at 
Utah State School of Mines. Work 
thus far has been along two lines, (a) 
.study of methods of assaying oil eliales 
for commercial recoverable oil and 
(NH.),SO,, and (b) investigiitions of re¬ 
torting plant together with study of 
priKliiets prislucial by it from dilTen'iit 
shales of llocky Mountain country. 

662- ( 'hemical Societies Discuss Liquid 
Fuels. Chem. Met. Eng., «, 296-7 
(1920). 

Gives ri's'uni4 of discussion on the pos¬ 
sibilities of coal tar, vegetable oils, al¬ 
cohol and shale oil. 

663- GIIURCH, E. G. Manufaeliircd 
(las Process of Extracting Oil from 
.Shale Results in Maximum Yield of 
Oil and the By-Prodiiet Sulfate of 
Ammonia. Am. Gas. Eng. J., 112, 
No. 7, 117-19 (1920). 

Increased oil proiluction by manufactured 
ga.s process. Old process in retorting 
oil- in comparison. Oil from shale con¬ 
tains virtually same compounds as 
ground fietroleum. 1 gal. of gasoline 
from ijeiroleum produces approximately 
128,000 heating unit-, while same qiian- 
lilv of .-hale oil gasoline will prisliice 
131.000 heating units. Sulfate of am¬ 
monia recovery process used in making 
iiiamifactured gas for heating purposes. 
Scottish and Clolurailo shales compared 
as to nitrogen content. Present eondi- 
tion of petroleum industry. 

664- COTTRELL. F, G. Relation of 
the Bineau of Mines to the Oil In¬ 
dustry. Eng. Mining J., 110, 878-9 
(1920). 

Address delivered at convention of In- 
dr [londent Oil Men’s Assoc, at Denver, 
(*olorndo. September, 1920. Outlines 
policy of Bureau of Mines m relation to 
oil-shalc development. 
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6eiM3HAVEN. HARRISON W. Re¬ 
cent Oil-Shele Literature. Mining 
Met., No. 165, 31-2 (1920). 

Brief bibliography of shale oil literature 
1613 to 1920. 

666- CROUSE, C. S. The Oil Shales 
of Estill Qmmty, Kentucky. Eng. 
Mining J., 110, 24-27 (1920). 

Kentucky shales are of Devonian origin 
and yield about 21 gals, crude oil per 
ton. Spent shales show no coking prop¬ 
erties. Commercial possibilities of Es¬ 
till shales. 

667- CURRAN JOHN H. Report on 
Operation of a New Shale Oil Plant. 
Oil Gas J., 19, 83 (IKffl). 

Report on operation of Wallace shale 
oil plant constructed by Industrial Proc¬ 
ess Engineering Co., St. Louis, Mo. 
Claimed to be first and only continuous 
run of any shale oil extraction plant in 
this country. Outlines advantages of 
system. 

668- DALLAS, WM. J. Commercial 
Oil Shales. The Street, New York, 
S, 666 (1620). 

Popular resume of oil shale development 
and its possibilities. 

B69-DAVIES, J. E. The Outlook for 
the African Oil Corporation. S. 
African Mining Eng. J., 99, 9-10 
(1920). 

Consulting engineer’s report. Results 
from samples testeil. Question of plant 
and equipment. Map showing proper¬ 
ties of company. Valuations, areas and 
tonnages. 

B72~DAY, DAVID T. The Oil Famine 
and the Remedy. American Review 
of Reviews, 69, 291-7 (1920). 
Thorough investigation, careful experi¬ 
mentation, and judicious expenditure will 
insure ultimate development of oil shale 
resources. Mining, retorting, refining 
and marketing of shale and its products 
can beat be developed by those famil¬ 
iar with similar operations in established 
fields. Several problems outlined which 
should be solved before industry is com¬ 
mercial success. 

B73—DAY, DAVID T. Oil Shale and 
the Engineer. Eng. Mining J., 110, 
1182-3 (1920)! C. A., 16, 780. 


A discussion of (1) economics of the 
shale oil industry as applied to American 
development; (2) exploration of oil 
shale property; (3) the evaluation of 
oil shale, and (4) the technology of oU 
shale and shale oil in relation to Ameri¬ 
can deposits. (1) A company must have 
sufficient funds to carry on extended re¬ 
search and must have an experienced 
staff of high-grade engineers. (2) Ex¬ 
cept in preliminary examination the 
only trustworthy method of complete 
sampling is core drilling. In Colorado 
and Utah three drill holes should prove 
500 acres. (3) By analyzing samples 
representing every 5 feet of the core the 
number of commercial shale beds, thick¬ 
ness, relation to overburden, total ton¬ 
nage of rich shale, and total recoverable 
oil from tonnage, may be established. 
(4) The majority of proposed processes 
lack sound technical fundamentals and 
have been an attempt to evolve some¬ 
thing radically new rather than to adapt 
or improve some furnace already provM. 
The products from shale oil are different 
from, but not greatly inferior or superior 
to, those from ordinary petroleum. 
Shale-oil lubricants, although satisfactory 
for many purposes, cannot fill the place 
of steam cylinder oils. The gasoline is 
unsaturatea but better methods of re¬ 
fining are being developed. 

B74-Df,BEQUE, G. ROBERT. In¬ 
complete Retorting of Oil Shales 
Suggested. Eng. Mining J., 109, 623 
(1920). 

Test recently made by Dr. David T. 
Day using charge of 9 lbs. shale of 
average grade, yielding 45 gals, per ton 
by complete retorting. Charge was re¬ 
torted for 90 minute, measure of oil 
being made every 15 minutes during op¬ 
eration. At end of 60 minutes M.1% 
of oil has been recovered. Calculation 
shows saving of incomplete retorting if 
used in large commercial plant. 

B7B-DeBEQUE, G. ROBERT. De- 
Beque. The Oil Shale Center. Rail¬ 
road Red Book, ST, 106-107 and 826 
(1920). 

Location of DeBeque. Advantages of 
location, other industries near. R. R. 
facilities with electric power from Grand 
River. Agricultural lands in vicinity. 
Coal veins, oil wells and gas in close 
pnnimity. 
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576- t>*BE9UE, 0. ROBERT. OU 
Shales of DeBeque, Colorado. Eng. 
Mining i09, 34S^ (1920). 

Present status of development of oil 
shale industry near DeBeque, Colo, 
^perties of oil shale. Geology of de* 
posits of this district. Retorting, refin* 
^ and by-products of shale. Intimate 
of cost of snalc oil eduction plant. 

577— DOLCH. M. The Prospects of 
Utilising Bituminous Shales and the 
Results of the Investigation of an 
Specially Rich Shale. Oesterr. 
Chem.-Ztg., 122-5 (1920); J. Soc. 
Chem. Ind., 39, 714 A (1920). 

Austrian yellow shale of sp. gr. 0.8 re¬ 
sembles earth saturated with well petro¬ 
leum. Yielded on distillation 31-42% 
of its weight as oil. 2 grams of this 
crude oil heated slowly to 300® C. in Ni 
gas yielded more than 3 cc. COi. Re¬ 
distilling cnide oil yields almost no pitch. 
N» content of shale 0.5 to 2.0%. •> 

678—DOLCH, M. The Investigation of 
a Bituminous Shale. P('tro)eum Z., 
iS, 881-4 (1920); C. A., iS, 3740. 
Amorphous rather soft stone of dirty 
yellow to dark brown color. Occurs in 
layer formation and has sp. gr.. 0.748, 
which confirms conclusion that there are 
large masses of organic substances in 
shale. Shale bums with bright flame 
while unbumed residue evolves odor of 
burned paniffin. Sliale can be mined 
without use of explosives. Analysis of 
shale gave: moisture 3.4%. ash 216%, 
coke 13% (crude coke 34.6%). volatile 
substance 62,1%* (pure ccmiI 75.1%'). Dis¬ 
tillation yield 31.5-34.9%? oil, N from 
0.11 to 22.2%. These results would prob¬ 
ably be changed m operation as it is 
then practicailv impossible to prevent 
overheating. Hence yields possible in 
large-scale manufacture can be better es¬ 
timated, from dt8tiliation.s carried on by 
carbonizing large quantities. If over¬ 
heating occurs, escaping gas is saturated 
with light hydrocai^ons. which can be 
separated by washing with tar oil. In- 
vc^igation of composition and caloriOc 
value of gas liberated from shale gave 
following; volatile hydrocarbons 13.1% 
COi and HiS 5%>, heavy hydrocarbons 
15.7%. CO I1.8%>. CH* 21%?, H 31.4%?, 
Ni 2 j 0%. Calorific value of gas 6260 
heat units. Yield of oil w’as 42% of 
weight of shale and would be higher 


with better condensation. Combustible 
in residue was 30%?. Tar worked up by i 
F. Fischer’s mcthcxl to determine value 
of tar especially as regards its paraffin 
and lubricating oil content gave: neu¬ 
tral oil 27.1%, bases 0.9%, creosote 
11.5%?, pamffin 9.9%, viscous crude oil 
50.0%. 

679_rONOVAN. W. and BURTON. C. 
G. The Distillation of Waikaia Oil 
Shale. Trans. New Zealand Inst., 
6J. 27-9 (10-^). 

Waikaia sluile dUtilh’d viehleil per long 
ton* 38 ImiK^rial gallon.^ oil, 8 lbs. 
<NH4)aSO« and 3250 cu. ft. of gas (frcH'd 
from ro,). Oil eoiitaitied only 6.6%* 
of light oil (naphtha). 

680-DODGE. F. E.. and RHODES. 

F. H. Reeovi'rv of Pyridine from 
By-Prmlurt C<ike Ovens, rhetn. 
Mel.. SJ, 274 (1920). 

Deseribes iiietliod of separation, 

581_KIJ.S. S. r. Notes on the Eoo- 
noinie AsjK*et of a ('anndian Oil- 
Shale Imlustrv. Ollieial J. (’an. 
Inst. Chem.. I 181-8 (1920). 

4Stati.sti<'.s and Miggi'stions ndaling to the 
development of oil shale industry in 
New Hrunswiek. Review of work done 
in Sc'otland. Bibliography. 

682- ~ERANKS. AirriniR ,l. Possibil¬ 
ities in Oil Shale Ga.s. Petroleum 
Age. 7, 99-100 (1920); Railroad Red 
Hook. 3, 543-44 0 920). 

Gases from earlioiiization of oil shale 
.vhoiiid be a sourei' fd iileoliols. explo- 
Mves ami other materials. (Jasc's are rich 
III oh*lim‘s, ethylene and pro))>leiie most 
prominent, 'liiese an* source of many 
Milu.ible organic compounds such as al- 
coliols, ethers an«l glycols. 

683- FRANKS. ARTHUR J. Action 
of Sti'aiu anti Gases on Yields of 
Ammonia from Cailronization of Oil 
»Shalp.s and C’oal. Chem. Met. Eng., 

1140-54 (1920). 

Discussion of various factora unel physio- 
chemical laws nffecting the uiriinonia 
eqiiilibriuin. Oullme* of syntlietic action 
of steam and liydrogi*n. Presence of in¬ 
ert guM*s removes atntnoniu before de* 
cotiq>osition can take place to any ex- 
U*nt. Steam has synthetic action at high 
tempera tur«i. 
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684-FHANKS. ARTHUR J. The 
Eventual Retort Plant for the Dis¬ 
tillation of Oil Shales. Chem. Met. 
En^., 244 (1920). 

A criticism of statement of Simpson that 
“to obtain the recovery of the maximum 
yield of nitrogen as ammonia gas, every 
particle of spent shale should bo ex- 
pose(l to a temperature of 1125“ C. or 
2060° F.” Franks gives decomposition 
temperature of ammonia and cites prin¬ 
ciple of IjC Chatelicr. 

B85-FREEMAN, NAT H. The Solu¬ 
tion of bow Temperature Destruc¬ 
tive Distillation. Petroleum Times, 
a. No. 72, 542-44 (1920). 

Products obtained from destructive dis¬ 
tillation vary with heat and tempera¬ 
ture used, bow tempemtures produce 
motor spirit, fuel oil, naphtha and lamp 
oil and finally above the ignition point, 
plienols, tar, pilch, etc. Dire need of 
England for such fuels and with present 
supply of raw material and pre.sent state 
of efliciency of distillation there is sound 
basis for question “why is something not 
being done?" 

B86-FREEMAN, NAT H. Possibili¬ 
ties of Cartxmiferous Shales. Petro¬ 
leum Times 3, No. 73, 6.';7-.58 (1920). 
Oil supply of llie future. Temperature 
must be very carefully mgiilated, to 
obtain desired products. Multiple re¬ 
tort advantageous over single stage. Use 
of current of steam or ga-s to carry over 
oil and by-products. Briti.sh Empire con¬ 
trols 2.5% of world's crude oil. Attempt 
to perfect belter distillation operation. 
Figures on temperatures and costs. Com¬ 
parisons drawn on costs. 

587—FUimi, A. The Fossil Fuels and 
Their Utijiz.alion during 1919. Z. 
angew. Chem., 33, 20.5-8, 217-20 and 
223-5 (1920). 

A vciy comprehensive review of the 
periodical literature and patent files un¬ 
der the following headings; (1) Raw 
materials: (a) mining, (b) washing and 
dressing, (c) chemical comparison, (d) 
fusibility of ash, (e) proximate constitu¬ 
ents, (f) utilisation of low grade fuels, 
(g) spontaneous ignition, (li) briquet¬ 
ting, (i) powdered coal combustion, (j) 
chemical analysis, (k) calorimctiy; (2) 
condensation, handling and purification 
of gases; (3) measuring, distribution and 


utilization of gas; (4) calorimetry and 
analysis of technical gases; (5) product 
tion, treatment and utilization of by¬ 
products. 

588— GAVIN, M. J. Possibilities of 
Oil Production from Shale. Natl. 
Petroleum News, 13, 53 (1920); Bur. 
of Mines Rep., Ser. No. 2176 (19M). 

Paper before the Independent Oil Men’s 
A.s.sociation, Denver, September, 1920. 
Shale oil among most promising substi¬ 
tutes for petroleum. Industry of im¬ 
portance to-day only in Scotland. De-. 
scription of manufacture of shale oil 
with statistics of yields of oil, NHi, coke, 
etc. American oil shale yields more than 
average Scottish. Scottish practice prob¬ 
ably not well adapted to American 
shales. American industry still in ex¬ 
perimental stage. 

589- G.\VIN, MARTIN J. The Do- 

t motive Distillation of Oil Shale, 
ailroad Red Book, 37, 442-5 (1920). 
Describes “destnictivc distillation’’ in 
popular terms. General discussion of 
hydrocarbons that make up petroleum. 
Composition of shale oils. Best retort¬ 
ing produces minimum of hydrocarbons 
which are objectionable. Factors in dis- 
tillatibn which influence product. 

591-GAVIN, MARTIN .1. Oil Shales 
and Their Importance. Petroleum 
Times, London. 4, 20,3-4 (1920). 
Compares U. S. shales with those of 
Scotland and France. Estimates amount 
of work, time and money necessary to 
develop U. S. shale industry. Figures 
of our present production and need, and 
sources of additional oil. National bene¬ 
fit to be derived from such production. 

692-GAVIN, MARTIN J. Shale Oil 
Study shows Progress. Oil, Paint, 
Dmg Rep,, 98, No. 4, 11 (1920). 
Colorado and Utah appropriate 110,000 
each for oil shale investigation. Prob¬ 
able research procedure to be carried 
out by Bureau of Mines in conjunction 
with State of Colorado, at University 
of Colorado. 

693-OAVIN, MARTIN J. Oil Shales 
and their Importance as Ultimate 
Resource for Oil. Oil, Paint, Drug 
Rep., 98, No. 2, 11 (1920). 
Economic importance of oil shales and 
their ultimate use as supply of petroleum 



ABSTRACTS OF SHALE OIL ARTICLES 


341 


iubatituteB. Development of shale oQ 
industiy on commercial scale will re¬ 
quire years of research, technical study, 
and great investment of capital. 

604-^AVIN, MARTIN J. The Neces¬ 
sity for Research in the Oil Shale 
Industry. Chem. Met. Eng., iS, 
489-95 (1920). 

Discussion of Scottish practice with 
flow sheet of typical Scottish plant. 
Desirable lines of investigation outlined. 
Quality and quantity of oil yields. New 
and improved practice should be devel¬ 
oped from old operation. 

696-GAVIN, martin J. Economic 
Value of Oil Shale. Petroleum Age, 
7, 62-3 (1920). 

New fuel source from oil shales. Will 
yield many proiluct.s such as oil. am¬ 
monia, paraffin. U. S. will always have 
an oil supply from this source. 

696- GAVIN. MARTIN J. Oil-Shales 
and their Econoniie Importance. 
Chem. Met. Eng.. ®.t. 280-90 (1920); 
Mining Sci. Preiw, IJ!, 193-4 (1920). 

An address. Development of an oil shale 
industry to scale .".ufficient to be of eco¬ 
nomic importance will rerpiire much 
study, time and money. Shale oil in¬ 
dustry will work liest on large scale 
production. 

697- GAVIN, M .1.. and .SHARP. L. H. 
Physical and Chemical Data Relat¬ 
ing to Colorado Oil .Shale Oil Gas 
J., 1$, No. 18,86-8 (1920); Ene. Min¬ 
ing J., JIO, 579-80 (1920); Rureau 
of Mines Rep., Serial No. 2152 
(1920). 

Heat of combustion of DeBeqiie oil 
shale 2460 cals, per gram, after retort¬ 
ing, 600. These shales have density 1.92- 
2j06, specific heat 0.265 from 20° to 90°. 
Heat conductivity of this shale is 0003^ 
at 25-75°. Analysis of shale: Volatile 
and fixed carbon, 40%; oil per ton, 42.7 
gals. Ash: SiO,, 44.70%; R..O.. 25.60%; 
and CaO, 17.65%; MgO, 528%. Above 
results are shown in tables in compari¬ 
son with data on other materials. 

696-GAVIN, M. J., and SHARP, L. H. 
Investigation of the Fundamentals 
of Oil-Rhaie Retorting. Bureau of 
Mines, Serial No. 214 (1920); Oil 
Ago, 18, 25-8, Aug. (1920); Petro¬ 


leum Age, 7, 64-5, Aug. (1920); Oil, 
Paint, Drug Rep., 9S, 11, July 27 
(1920); Railroad Red Book, 37, 729- 
31 (1920). 

Outlines work to be umlertaken on oil 
shale retorting by Rureau of Mines in 
cooperation with State of Clolorado. 
Plan to furnish definite and impartial 
information on oil shale retorting. 

699-GAVIN, M. j , and SHARP, L. H. 
Investigation of the Kundamenlals 
of Oil-Shalc Retorting. Bur. Mines, 
Reports of Investigations, Ser. No. 
2141, 1920, 4 pp.; C. A , 15, 309, 
Purpose of the inve.«tigation is to deter¬ 
mine with scientific accuracy effect of 
various variable factors in retorting oil 
shale on quality and quantity of prod¬ 
uels produced, and mo.-t favorable con¬ 
ditions for producing highest yiehl of 
best products. An experimental retort 
has been designed and installed, together 
with neceasarj' auxiliary eqiiipincnl. for 
controlling proceas ami recovering prisl- 
iicts. Retort is cast iron, extenially 
healeil, horizontal, rotary and cylindri¬ 
cal Set 111 firebrick fiiniacc and insii- 
litcd. Capacity is 75 lbs shale at a 
charge. Gas is the heating medium. 
Shale from (he DeBeqite, Colo., field is 
to be utilized. It yields on distillation 
about 42 gals, of ml per toti. 

600- GAVIN, M. .1, and SHARP, L. H 
Data on Colorado Oil Shale. Bur. 
Mines, Report.- of Invtwtigations, 
Ser. No. 21.52, Aug., 1920, 8 pp.; 
(has .\ge, //I, 219-20 (1920); C. A., 
15, 309. 

Large-scale laboratory retorting tesla 
have been made to determine the con¬ 
ditions for producing the highest yield 
of be.-t quality products from Cdo. 
shales. 

601- GEORGE, RUSSWJ, D Oil Shale 
Possibilities. Railroail Red Book, 
.57, 61,3-58 (1920). 

Advises use of Scottisli retorting meth- 
oils at least us a b.asia for work in U. S. 
Five retorting problems outlined: 

(a) To obttiin highest yield of oil and 
other useful products. 

(b) To produce oil containing highest 
Iierecntage of valuable constttuento. 

tc) To produce easily refined oil. 

(d) To secure maximum yield of NHi 
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and other uaeful products without sacri¬ 
ficing oil yield. 

(c) To secure highest commercial effi¬ 
ciency. 

602— GEORGE, R, D. Problems of the 
Oil Shale Industry. Chem. Age 
(N.Y.), as, 453-7 (1920); C. A., If, 
1988. 

Conclusions arc that fundamental prob¬ 
lems of shale oil industry are solved; 
retorting presents fewer difficulties than 
does refining; many refining problems, 
however, will vanish if retorting is done 
properly. American inventors are “in¬ 
venting” apparatus and processes aban¬ 
doned 20 or 30 years ago, and often 
are not profiting by Scottish experience. 
Problems of retorting are discussed with 
reference to: (1) Yield of products, 
(2) quality of crude oil, (3) yield of 
NHi, (4) commercial efficiency. 650-750 
lbs. of steam to ton of shale give best 
results. Advantages of steam in retort¬ 
ing are: (1) Evolution of products at 
lower temperature, (2) 2 or 3 times 
yield of (NH,),S 04 , (3) higher per cent 
of light oils in cnide, (4) lower per 
cent unsaturated hydrocarbons, (5) the 
prevention of coking and clogging, 
(6) more rapid removal of oil vapors 
from retort. Experiments in retorting 
under pressure have proved unsatis¬ 
factory. Average N. content of Colo, 
shales is 0.6%, which equals 56 lbs. 
(NH4 )jSO< per ton, of which only about 
one-half is available by commercial re¬ 
torting. Lubricating oils from shale oil 
retain viscosity at much higher tempera¬ 
tures than do oils of similar demsity and 
flash point made from petroleum. A 
well made erude shale oil should yield 
from 16 to 22% motor gasoline and 
40% kerosene distillate; these products 
contain roughly 60-70% olefins. Shale 
oil gasoline should be a superior product, 
if properly refined. 

603— GIFFORD, H. ,1. Manufactured 
Gas to Supply Heat for the Extrac¬ 
tion of Oil from Shale. Am. Gas 
Eng. J., llg, 7 and 11 (1920). 

Cast iron vertical retort 9 ft. high with 
circular section about 40 in. diameter. 
Within retort is perforated cast iron 
tube closed at top. Material to be dis¬ 
tilled introduced at top into space be¬ 
tween retort wall and perforated tube. 
Heated to 1000° F. Gas can escape only 


through periorauons oi inner tune. Dis¬ 
continuous process. 9 lbs. shale gave 
135 cc. oil after heating for IS minutes. 
After this, results are: * 


Time, minutes Oil, cc. 
15 135 

30 230 

45 240 

60 80 

76 10 

90 65 


Permanent gas, 11 cu. ft. Weight of 
residue, 8V4 lbs. Oil per ton, 46 gals. 
2400 cu. ft. gas per ton. Oil refines 20% 
gasoline products. 60-80% of kerosene 
anil gas-oil can be converted into gaso¬ 
line. Manufactured gas process of ex¬ 
tracting oil from shale gives maximum 
yield of oil and by-product (NH,)JS04. 

22 billion barrels of oil possibility of 
process. Estimates of production coat 
show po.ssibility of shale oil competing 
with gasoline at its lowest previous leveh 
Almost unlimited possibilities for devel¬ 
opment. Products obtainable from shales, 
and their values. How distillation is 
made. Results of testa. 

604-GINET, J. H. The Shale Oil In¬ 
dustry. Mag. N. Y. Petroleum Ex¬ 
change, I, No. 5, 11-13 (1920). 
pcacription of Ginet Process now in use 
in Colorado shale deposits. Single unit 
plant of “Ginet Type,” costing SM.OOO, 
will produce high grade oil at the rate 
of 70 bbls. per day. Yearly earning 
capacity of plant estimated. 

606— GIRARD, L. E, Oil Shale Loca¬ 
tions. Mountain States Mineral Age, 
p. 10, Aug. (1920). 

Reviews requirements for patenting oil 
shale lands. 

80fr-GRAY, ALEXANDER, Canadian 
Oil Shale Industry Looming, (jan. 
Mining J., 41, 926-7 (1920). 

Oil shales of New Brunswick to be 
worked after much preliminary invmti- 
gation. Preliminary investigations out¬ 
lined. Estimates on plant production 
ftiven. •’J( 

607— GRUCE, G. Commercial Utilisa¬ 
tion of Oil Shale. Z. angew. Chem., 

Part I. 181-2 (1920). 

Abstracts of four papers presented in 
Stuttgart at technical conference dealing , 
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with aource of energy in Wiirttemberg. 
jjaife depoeite of ^olc in WUittem- 
berg yiela 6-7% of oil upon distillation. 
.By special process Grube has increased 
ywld to 10-11%. Production of gaS 
from this shale handicapped by large 
percentage- of mineral matter in shale 
(70%). Use of this residue in making 
building stone is possible, since its 
hydraulic properties are good enough to 
make satisfactory stone. Manufacture 
of gas for lighting limited to localities 
near deposit. 

608—GRUBE. G. The Technical Utili¬ 
sation of Swabian Slaty Marl (Pusi- 
donienschiefer) and its Commercial 
Significance. Chem. Ind., 4.i, 419-24 
(1920); C. A., m, 2177. 

This marl is shale with content of bitu¬ 
men of 10-15%. Mineral portion clay- 
limestone having considerable mecliani- 
cal strength. Technical operations will 
be directed to using lower portion of 
deposits (3-35 in. thick), which yields 
5-7% oil on distillation. Upper portions 
of deposits (4,5 m. thick) yield 2-4% oil. 
Reserves of shale in Swabia estiniatol 
at 450,000,000 cu. m., which should yield 
50^)00,000 tons cnide oil. Heat of com¬ 
bustion of richer shale 1000 to 1500 cal. 
per kg. Distillation in iron retorts gives 
only about 40% of bitumen as cnule oil. 
Low yield due to decomposition of ini¬ 
tial oil on walls of retorts, since initial 
products are very unstable. Vacuum dis¬ 
tillation increased yield of oil consider¬ 
ably (from 7% to ^9%). Crude oil has 
sp. gr. of 0.95, and contains 3-4% S as 
organic compound. Distillation gives 
following fractions: 5% naphtha; 40'/e 
burning oil; remainder in large part suit¬ 
able for making lubricants. Presence of 
easily oxidizable nnsaturated coinpounds 
makes it necessary to e.tclude air dur¬ 
ing distillation and refining of oil. Only 
81^1 percentages of aromatic hydrocar¬ 
bons present. Metliod of Taiisz showed 
that in fraction to 165° the jier cent of 
unsatiirated and S compounds 63-80%i. 
Production of producer gas from shale 
still an experiment. Residue in retort 
used to some extent in making cement 
and building stone. Gas can be made 
in regular gas retorts but this process 
in the experimental stage also. 

’ 609-GUIDO,COSSETT1NI. The Shale 
* ^ustry of Resiutta. Boll. Chim. 


Farm., 59, 246-6 (1920); C, A., 75, 
2544. 

Resiiitbi mine of Mt. Salvotti furnWics 
oil-bearing shale from which following 
products arc manufactured: for pharma¬ 
ceutical use, ichthyol, pyridine and quin¬ 
oline bases; for industrial use, volatile 
nnsaturated hydrocarbons for solvents, 
turpentine subslitutes for varnish, and 
heavy oils; by-prialucts arc NIL, SO,, 
pyrrole and (NH,)»SO,. 

eiO-OUlSELIN, M. Bull. Soc. Chem. 
Ind., /, 95 (1920), 

Plea for esiabhshuient of symposium 
on eiubonizing of low grade fuels in 
France'. Urges ('slablishment of largo 
shale oil industry in France, citing Uuitnl 
Slates as e\iiiii]ile in this respect. 

611- I1.\ANKL, B. F. Report on test 
of New Brunswiek oil shales in the 
Wallace Retort. Miiu's Branch 
Suiiim. Report, Can. Dept. Mines, 
for 1918. (Hlawa (1920), pp. 75-86. 

Deserila's the Wallace Retort, (from 
Canadian patent specifications 189,428) 
and giies results of tests of shale from 
Albert Mines, New Brunswick. 

612- nAM()R, WM. A. The Conimer- 
end .Status of American Oil Shales. 
Mag. N. Y. Pelrolcuni Exchange, 
/, No. 7. 9-12 (1920). 

Location of shale deposits. Important 
fuel ri'seives of economic iiiiportance in 
oil .'hale deposits. Much fundaiucntal 
re.-eareh neisied befori' industry renehea 
profitable (piantily prwiiiction stage. 
.Seoiiisli experience valuable ill the do¬ 
ve lopmi'iit of Anicrican shales. 

613- HAMOR, WM. A. The Problems 
of the Petroleum Industry. Chem. 
Met. Eng., 2.1, 425-34 (1920). 

Di.scussion of iniportant investigations 
which should be undertaken in follow¬ 
ing branches of tlie industry: proiluctiun 
of crude oil; refinery technology; oil 
and gasoline substitutes; and chemical 
products from petroleum as raw niate- 
riul. Our present prisluction of petro- 
leiiiii may be augmented by successful 
lirisliictioii of artificial pctrolcuiii (crude 
shale oil) by dcstnictive distillation of 
Aiiierican oil shale. Difliciiltics met in 
development of this source of petroleum 
are outlined. 
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614-HAETLEY, CAENEY, Develop- 
nieat of Oil ohaie Methods as now 
being worked out in Bio Blanco 
Field. Eailroad Eed Book, 37, 101- 
103 (1920). 

Short article dealing mostly with design 
of retorts. Best retort is continuous 
type. Discussion of cost of mining, in¬ 
stallation, etc. 

616-HAWKES, C. J. Fuel Oil in 
Diesel Engines. Engineering, IJO, 
749-62 and 786-8 (1920). 

Details of experiments with injection 
of shale oil fuel of 43 sec. viscosity at 
70° F. 

616— HILIOMAN, G. Inginiera Interim- 
cioiial, Tech. Uev., 3, 157 (1920). 

General discussion of possibilities of 
, oil shale. 

617— HOWE, H. E. Shale Oil. Sci. 
Aincr., m. No. 3, 60 (1920). 

Fopuhir description of shale oil industry. 

618— JENSON, J. B. Perfecting Titles 
to Oil Shale Isitids. Salt bake Min¬ 
ing Uev., 92, 29-30 (1920). 

Explains some of the requirements per¬ 
taining to shale land locutions. 

619— JENSON, J. B. Practical Aspect 
of Oil Yielding Shale Deposits of, 
the Western Slope, I. Salt Lake 
Mining, Rev., 99, No. 17, 23-7 
(1920). 

Shale deposits of Green Kiver Basin, 
Uintah Basin and DelSeqiie and Soldiers’ 
Summit Helds in Golurudo, Utah and 
Wyoming, constitute greatest deposit. 
Popular account of geology of these 
formations. Yield varies from few gals, 
to over 100 gals, per tun of shale. 
Scottish type of retort not adapted to 
shales that yield move than 35 gals, per 
ton, owing to trouble from mass car¬ 
bonisation. Jenson suggests the word 

"petrogen" instead of "kerogen” for 

hydrocarbon substance from which shale 
oil is obtained, the word “petro-shale” 
to distinguish from oil shale in which 
the oil is free, and the woid “shalenc" 
lor gasoline derived from sliales. 

620— JENSON, J. B. Commercial 

Aspect of the Oil Shale Industry 
on the Western Slope, II. Salt Lake 
Mining, Rev., 29, No. 18, 21-5 

(1920); C. A., IB, 1210. 


Deals with title to property, examina¬ 
tion, and assaying, water supply, retort 
and refinery sites, methods of mining 
and mine equipment, and initial costs 
of plant. 

621- JILLSON, W. L. Oil Shale Over¬ 
estimated. Oil Gas J., 19, No. 43, 
64 (1920). 

Address, annual meeting of Oil Geolo¬ 
gists, Tulsa, Okla., March, 1^1. Takes 
exception to view entertained by many 
petroleum geologists and engineers that 
shale beds of Colorado, Utah and west¬ 
ern states should form larger part of 
America’s oil reserve when petroleum 
fuels are exhausted. Shale deposits of 
Kentucky cover 853 miles with average 
oil or kerogen content of 16 gals, to the 
ton. 

622- JOIINS, GEORGE McD. Destruc¬ 
tive Distillation of Bitumens. Com¬ 
bustion, 3, No. 6, 23-6 (1920). 

Description of Johns Process for destruc¬ 
tive distillation of oil shale. 

623- -IOHNSON. ROSWELL H. Out¬ 
look for Petroleum Production. 
Mag. N. Y. Petroleum Excliange, 
1, No. 7, 13 (1920). 

Oil shale will be utilized, but its arrival 
must be delayed on account of experi¬ 
mental stage through which industry 
nmst pass, because of low percentage 
of gasoline in shale oils, because not 
enough capital can be found to create 
such a large industry very quickly, and 
because labor and steel required are 
now in demand for by-product and gas- 
making plants. 

624- JOHNSTON, .ALEXANDER. 
Gasoline Always. Motor, New York, 
34, No. 5, 35 (1920). 

Popular review of shale situation. Shale 
Helds of the West hold inexhaustible 
supply of fuel-producing oil. 

625- JONES, J. B. Is the Shale Indus¬ 
try Profitable? Oil Gas J., IS, 
No. 37, 72-6 (1920). 

Address before American Mining Con¬ 
gress at St. Louie, Mo., Nov., 1919. 
Itstiiiiated supply of shale. Costs for 
mining shale and value of oil and by¬ 
products from data obtained from ou- 
shalc mined in nine states. Costs of 
producing a barrel of shale oil com- 
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pared with cost of producing natural 
petroleum. Utilization of shales will be 
successful on large scale operation. 

e26-KARRICK. t. C., and J.\KOW- 
SKY, J. J. Problems in the Produc¬ 
tion of Oil Shale. Salt Lake Min¬ 
ing Rev., t2, No. 12. 25-7 (1920); 
C. A., IS, 943. 

Commercial considerations of rehnabil- 
ity and usage of oil makes it desirable 
to obtain as high a percentage of panif- 
hns as possible. This is accomplished 
by heating slowly at low temperatures 
and pressures, and avoiding recondcu- 
sation of vapore. Theory of shale re¬ 
torting dealt with, and chamcteristies of 
American oil shales given. 

627— KEMPER, GRAHAM H. Depo.s- 
its of Shale in Bulgaria. Eng. Min¬ 
ing J., 109, 1274 (1920). 

Locates most important sliale deposits 
in Bulgaria. Best shales yield 12% of 
crude oil. 

628— KISCHER, F., and SCHNEIDER. 
W. Comparative .Experiments on 
Pressure Oxidation of Peat, Humus 
Coals and Sapropclitcs. dcs. Ab- 
handl. Kcnnt. Kohle, B, 135-59 
(1920); C. A., 17, 2191. 

Specimens examined included 3 samples 
of Velen peat, one brown coal, Rhine¬ 
land, Nicderlaiisitz and Bohemian coal, 
lignite, union briquet, lignite, canncl, 
and Wurttemberg and Me.'.-cl oil shale. 
Quantity of sample corresponding to 
350 g. of dried material mixed with 
212 g. calcined soda and so much water 
that, together with moisture of sample, 
1600 e.c. of 25N solution was obtained. 
Mixture oxidized for 7 hours at 700" C. 
by air at 43-45 atmospheres pressure led 
through at rate of 400 liters per hour. 
Cancel was most resistant, leaving 60% 
unattacked. Excepting this and oil shale, 
all samples contained groups which were 
readily attacked with formation of COi, 
leaving more resistant residues. Exit gas 
at first contained 8-10% COi, but this 
fell fairly rapidly to 3% and still lower 
later, but more slowly. All humus coals 
and sapropelites yielded acid products 
and humic and resinous products. Peat 
was most easily oxidized and left small¬ 
est residue unattacked. 

629— LEWIS, J. 0. Relation of the 
Bureau of Mines to the Oil Shale 


Industry. Eng, Mining J., 110, 638-9 
(1920). 

Bureau of Mines activity should be de¬ 
voted to technologic rather than to eco¬ 
nomic factors. Work should include 
standardization of testing methods and 
retorts. I'undamental data of use to 
industry should be worked out. 

630 - LEWIS, J. 0. Our Future Sup¬ 
plies of Petroleum Prmluets. Oil 
Trade ,1., 11, !«-S, 126 (1920); Oil 
Gas J, in, 74di (1920); Mining 
fongri« «, .582-6 (1920). 

Addre.ss befoi*e Iiidependeiil Oil Men's 
.\ssociation. Sept., 1920. I’ns.>.ibililies of 
increasing supply of pelrohuiii by im¬ 
proving proiluclion methods, increasing 
imports, and use of vegetable and other 
subslilules, such lus coal and oil shale. 

631- Lll)GErr. A. The Oil Shale 
Industry of Norfolk. Petrolouiu 
Times, ,T, 21.3-6 (1920). 

Illustrated de.scription of England's 
newest .shale tiehi. 

632- LlDGETT, A. Norfolk's Oil Shale 
Itidiistry. Petroleum Times, 4, 209- 
■11 (1920). 

.N'oifolk shales expected to bring in 
eiiormoii.s quantities of oil and future 
of these shales cannot be too highly 
praised. Process now far from being 
expeniiieiital but is really comiiicrcially 
iiiiponant. Only shales now being 
workeil are those rich od-bearing ones 
near siirfaee and easily worked. I'.nough 
fiirlluT down to be siitlicient for exploi¬ 
tation for centimes. New method of 
iiiining. Each place i.» prospected to 
obtaiti thickness of beds, etc, and then 
iiiateiial open eiit or .stripiied out. Very 
niiich more econoiiiieal and does away 
with labor. Special retorts designed by 
works manager. Conliiiiious operation 
and thus no clmkeriiig. Top ftHil. Sev- 
ei-al analyses of Norfolk nil show motor 
spirit, more than 20'/e; kerosene, 38%; 
cylinder oil (higli grade), 36%; rest bs- 
ing wax rich residue. 

633 -LODGE, MATTHEW. New 
Brunswick Shale Deposits. Oil, 
Paint, Drug Rep, 98, No. 20, 15 
(ItfiO). 

Outlines interview with Lodge on Now 
Brunswick shale deposits. Estimates a 
deposit in Westmoreland and Albert 
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Counties of ISO million tons, reaching 
depth of ISOO ft. Average oil content 
about 45 gals, per ton. Estimated value 
of deposit. 

634-IX)W, A, H. Shale Oil and Meth¬ 
ods of Refining. Oil Gas J., 19, 88- 
70 (1920). 

Describes the Scottish process of retort¬ 
ing and refining and compares it with 
modem American plants. 

636 —hOW, A. H. Requirements of a 
Furnace or Apparatus for the Maxi¬ 
mum Production of Oil from Shale. 
Colo. School Mines Mag., 10, 25-29 
(1920). 

Fundamental principles involved in re¬ 
torting oil shales to proiliicc refinabie 
oil. Retorting, cracking, recovery of 
ammonia, and production of permanent 
gas. 

636- 1 iOW, A. H. Some Observations 
Relative to Shale Oils. Quarterly, 
Colo. School Mines, 16, No. 2, April 
(1920). 

Flow sheet. Catalysers and their use in 
distillation. Conversion of unsaturates 
to saturates. All the products that can 
be made from well petroleum can be 
made from shale oil. 

637- LOW, A. H. Shale Oil and Its Re¬ 
fining. Quarterly, Colo. School 
Mines. 16, No. 2 (1920). 

Oil a manufactured product. Results of 
destructive distillation. Saturated and 
unsaturated * hydrocarbons. Lack of 
knowledge concerning kerogen. Differ¬ 
ent retorts and proce.sseB. Proper con¬ 
ditions for distillation. Comparison 
with Scottish shales. Statements of in¬ 
ventors. 

638- LUNT, DALYRYMPLE and 

DUCK. The Oil Shales of North¬ 
western Colorado. Bui. No. 8, 
Bureau of Mines, State of Colorado. 

Description of oil shale of this district 
with general discussion of oil shale situ¬ 
ation. 

636-martin, a. H. Shale Oil is 
Sold. Petroleum Age, 7, No. 5, 49 
(1920). 

Catlin shale-oil company makes contract 
to furnish distillate to Elko County'for 
tractors and other machines used on 


highway construction. Brief bibliogtaj^ 
on shale is included. 

640- McRAE, HECTOR. The Oil 
Shale Industry. Northwest Mining 
Truth, 6, 23 (1920). 

On possibilities of Utah and Colorado 
shales and Wallace process of shale dis¬ 
tillation. 

641- McRAE, HECTOR. Oil Shale 
and Shale Oil. Mining Sci. Press, 
m, 616-17 (1920). 

Costs of mining shale in different dis¬ 
tricts and under different conditions. 
Cost of mining ranges from 40(1 per ton 
to S1J2S a ton. Refining loss of oil given 
by one company as 2% and by another 
as 3%. 

642- MEZGER ROBERT. Oil Shales 
of Wurttemberg and their Utilisa¬ 
tion in Gas Works. J. Gasbel, 
133-.38 (1920). 

Geology of oil shales and considerable 
data of carbonisation results. Concludes 
It is rarely practicable for small gas 
works to attempt to utilise shale for 
production of gas. Better to recover the 
oil as a main product, with gas as by¬ 
product. 

643- Oil Shale Bibliography for 1919. 
Railroad Red Book, 37, 33-36 (1920). 

Bibliography. Arrangement by months. 

644- Oil Shale in Ftishun, China. Pe¬ 
troleum World, 17, 518 (1920). 

Reported that extensive oil shale de¬ 
posits have been discovered in province 
of Fuahun, China. 

646—PARSONS, FLOYD W. Oil from 
Shale. Saturday Evening Post, 191, 
No. 38, 34-37 (1920). 

Popular resume of oil shale situation 
under title Everybody’s Business, deo- 
gruphically locates oil shale deposits in 
U. S. Estimates oil content. Quality 
of gasoline and lubricating oil from 
shale. Estimated costs for constructing 
plant and revenue to be derived from 
treatment of each ton of shale accord¬ 
ing to Wallace. Oil-shale lands reserved 
by U. S. Government to supply navy 
with fuel oil. 

646-MABERY, C. F., and WESSON. 
L. G. The Constitution of the Or- 
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nnio Nitrogen Baaee of California 
l^etroleum. J. Am. Chem. Soc., 4 ^, 
1014 (1920). 

These baaea consist mainly of alkylated 
quinolines and iso-quinolines. Details of 
analytical methods and proofs given. 

e48-PRITCHARD, THOMAS W. The 
Whitaker-Pritchard Process of De¬ 
structive Distillation. Chem. Met. 
Eng., 23, 644-6 (1920). 

Problems of destructive distillation. De¬ 
scription of Whitaker-Pritchard retort. 
Findings from experimental tests. 


649 — REEVES, JOHN R. Oil Shales 
of Indiana. Indiana Geol. Surv, 
Eng. Mining J., 110, 954-5 (1920); 
C. A., 16, 750. 

Shales advantageously located and homo¬ 
geneous in structure. Commercial de¬ 
velopment expected later on. Results 
given of dry and steam distillation tests. 
New Albany shale of Mississipiiiati and 
Devonian ages covers 500 sq. mi. m 
Floyd, Clark, Scott, Jefferson, Jennings 
and Jackson counties. Samples col¬ 
lected in 1919 tested by Woodruff and 
Day apparatus (U. S. Geol, Surt'ey Hull. 
641). Ke-sult-s which follow were taken 
at random. Indiana shah' dixliihd mill 
ateam: Gallons oil per ton: 10, 12.7o, 
18.00, 950, 9.50, 16,50, 12,00; cubic feet 
gas per ton: 997, 912, 18^, 5/0, 886, 
1350, 980; pounds (NH.).SO,: 285, 

223, 20.4, 38.4 , 355, 22.4, 24 0; i»'r cent 
fixed C.: 6,25, 850, 6.90, 8.00, 400 , 7.90, 
830; per cent volatile hydrocarbons 
1284 13.14, 22.81, 10,90, 950, 18.00, 10.40; 
I>er cent ash: 80,91, 7836, 70.29 81.10, 
8610, 76.40, 81.30. Dry dmldlalion 
ykdda: Gallons oil per Ion, 12 to 30; 
Kalions aniinonlaeal liquor per ton, 6 to 
16. Shale uniformly soft. Low-teiiipcm- 
ture burning sufficient. KjO extracted by 
Hd). No caking occurs m retort Oil 
yield low, but shale easily worked. 

660 — Report on Operation of Johns 
Process for Shale Oil Pr,”'l'“’^“l'V 
Oil Gas J.,J9, 83 (1920); Oil Age, 10. 

. 30 (1920). . 

Industrial Process Engineering Co re¬ 
port on operations of new shale oil plant. 
Brief description of a plant employing 
Johns process and tells its advantages. 

661 — REQUA, M. L. Saturday Evening 
PostT^pt. 4, 1920. 


Article on petroleum situation which s1m> 
deals with future of oil shale industry. 


662—REQUA, M. L. Conservation. 
Bull. Am. Petr. Inst. No, 132, p. 54 
(1920). 

True conservation is nut hoarding but 
the wise use of nutiinil ri’soiirces; and 
it implies not merely the preserving in 
iininipaired efficiency, but also a wise 
and equitable e\liiiu.s|ion with a iiiaxi- 
niuiii elliciency luid a minimuiii waste. 
Conservation, then-fore, demaiida inten¬ 
sive rather than extensive us>’; . . , 
and iiieaiis the gnalest gotal to the 
greatest iiiimber anti that for the longest 
lime. 

The growth of the industry may be 
divitied into three ix-riods: the period 
of pioneer, the perioil of rapul devclop- 
nieiil anil the period of nialiirily. The 
oil mihistr.v has passeil two of the great 
period- of growlli and we are now face 
to face with the third and last period. 
At (iresenl only 10 to 20'/< of the oil 
uniler grotilul is being won by the petro¬ 
leum miliisiry. Hurneil under boilers 
fuel oil IS at best waslefully consumed. 
Over any long peritsl of time its future 
use III liiis manner is without excuse or 
iil.-lifieation. Kniployctl in the Dim-I 
tyjie of eiigino, oil is iiseil at a saving 
tif 75'v in comparison with its use as 
fuel oil in steam generation. It is m-ri- 
oii'ly questionetl whether the marine 
sleaiii engine burning fuel oil is not, to- 
ilay. as a matter of fact, nil olisoleic 
pie.. machinery. 

"1 shoiilil be remiss in my review if 
I dill not call to your attention the 
means of eon.-i'rving petroleum by the 
development of supplementary n-soiircee. 
As an insurance for continuity we should 
not neglect, in pro|)er time, to make 
ea-v the way for our resource allies. 
The ml shale' industry, the coal refining 
industry, the power aleoliol indiwtry, 
with their potentialities and their limi¬ 
tations, need closi- consideration. While 
they mav siiiierficiully npiiear .as com¬ 
petitors, they are, however, fimdamen- 
tally our allies. 


a—RKlGS, W. E. Millions of Bar¬ 
rels of Crude Petroleum in Color^O 


Discribes shale of the Dclieqiic, Colo¬ 
rado, district. Method for mining and 
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retorting shale. Reviem Colorado 
School trf Mines Quarterly which com¬ 
pares well oil and shale oil. Enumerates 
favorable features in oil shale industry. 

654-RUBY, GLEN M. Petroleum 
Possibilities. Railroad Red Book, 
S7, 81»-21 (1920). 

Geological interpretation of shale beds 
lying between Uintah Mts. of Utah on 
the north and line of Denver and Rio 
Grande R. R. on the south. 

666-RUSSELL, WM. C. The Oil 
Shale Industiy. Mag. N. Y. Petro¬ 
leum Exchange, 1 , No. 4, 14-19 
(1920). 

Commercial possibilities of oil shale in 
U. S. Recent development and outlook 
for production of oil from shale. De¬ 
partment of Interior rulings stated. 

666- RUSSELL, WM. C. The Oil 
Shale Industry in America. The 
Street, New York, S, 504-0 (1920); 
3, 471 (1920); Railroad Red Book, 
37, 822 (1920). 

Historical development of oil shale in¬ 
dustry in U. S. Description of Colorado 
shale deposits. Prolits realised by Scot¬ 
tish concerns. Euture of oil shale. 

667- 8AUER, GRUBE, BURCHARDT, 
and SCHMIDT. The Utilisation of 
Oil Shale. Wittwer, Stuttgart, 1920. 
31 pp. M. 3.50. (For review see 
Tonind. Ztg., J,!,, 1295 (1920); C. A., 
/«, 596.) 

Symposium on utilisation of Wiii-ttem- 
borg shales, divided under beads of geol¬ 
ogy, chemistry, distillation and combus¬ 
tion and utilisation of residue. Amount of 
oil shale available m Wiirttoiiiberg isheat 
equivalent of 130,000,000 tons of coal. 
This energy might be utilised by dry 
distillation, gas making for power pur¬ 
poses, manufacture of illuminating gas, 
or direct burning of oil sliale. Thermal 
dehciencics of these various procedures. 
Various ways of disposing of spent shale. 
Concluded that first successful plant will 
be one which produces by one process 
the three products: oil, gas, and build¬ 
ing stone. 

669 —SCHEIBLER, H. Isolation of the ■ 
Active Sulfur Components of Crude 
Icbthyol, and Related Shale Oils. 
Pharm. Monatsheftc, 1 , 148 (1920); 
C. A. U, 1374. 

An address. 


661— SCHEIBLER, H, Purification .of 
Shale Oils (Ichthyols) Rich in Sul¬ 
fur for Medicinal Purposes. Pharm. 
Monatshefte 1, 182 (1920); C. A. IS, 
1374. 

Process consists essentially in treatment 
of crude oil at 170° with soda-lime, 
then, after distillation, treatment of dis¬ 
tillate with Na or NaNHj, whereby evil- 
smelling and colored constituents elimi¬ 
nated. Resulting bright yellow oil, of 
faint not unplcasane odor containing C, 
H and S, b, 100 to 300°. Prom certain 
fractions homolop of thiophene isolated, 
which appear to constitute active S prin¬ 
ciples of ichthyols. 

662— SCHNEIDER, W. Yield of Tar 
and Bitumen from Esthonian Oil 
Shale (Kukersite). Ges. Abhandl. 
Kenntn. Kohle C, 69-75 (1920); C. 
A. 17, 2189. 

Distilled from aluminum retort (Fischer 
Schrader) this oil shale gave tar 
18.5%, water 3.7%, and residue 71%. 
In a revolving retort the yield of tar 
wa.s 16% when distilled with steam and 
13.5% without. By extraction with ben¬ 
zene in a Soxhiet apparatus, 0.3% of a 
viscous oily product was obtained, and 
under pressure the yiehl reached 0.7%. 
Protracted extraction witli HCl and HF 
left a product containing only 3% of 
ash and (lu-h-frec) C 70.8%, H 78%, 
S 18%. Water-free kiikersite contains 
about 47% of bitumen, which is a brown 
powder of sp. gr. less than 1. It is 
scarcely soluble in most organic solvents. 

663 — SCHRAMM, E. F. Notes on the 
Oil Shales of Soulhwestern Wyom¬ 
ing. Bull. Am. Assoc. Petroleum 
Geol., 4, 195-208 (19201. 

Most oil producing shales of Wyoming 
confined to Green River formation. In 
southwestern Wyoming formation has 
maximum thickness ol about 1800 ft. 
Rich slmlc (50 or 60 or more gals, per 
ton) will bum in a stove and is used 
by ranchmen for fuel. Table gives re¬ 
sults of distillations of 131 oil shale 
samples collected from various localities 
m southwestern Wyoming. Number of 
favorable conditions must prevail for 
successful operation of oil shale plant. 
Shale beds must be rich in oil, contain¬ 
ing not less than 35 gala, of oil per ton, 
must be thick and little coveted so that 
shale can be mined with steam shovel. 
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Plant Aiust be near railroad and avail¬ 
able water supply. Expenditure of large 
amount of capita] necessary for big 
plants BO that oil and by-products can be 
produced on large scale. 

0Q4^CHULTZ, A. R, Oil Possibilities 
in the Rock Springs Uplift, Sweet¬ 
water Co., Wyoming. U. S. Geol. 
Survey Bull., No. 702, 107 (1920). 
Stratiography and structure of the region 
and oil bearing rocks described in detail, 
including exposed oil sliale beds. 

666-SCHUMANN, P, Substitutes fur 
Coal in Gas Muniifucturc. J. 
bel, OS. 447 (1920). 

Results 01 carbonization. tc.<s on soft 
coal, slialc, wood and garbage. None of 
these materials wholly suitable, duo to 
high content of ash and moisture, and of 
oxygen, which proilucos low grade gas. 
Coke in no ca.se was satisfactory. Gases 
produced contained large pcrccnlage of 
carbon dioxide. 

666- SCOTl', JAMKS. Petroleum un¬ 
der the Microscope. Petroleum 
World, 17, 300, 346 and 385 (1920). 

Hitumcn-Kerogen. A study of bitumen. 
Plant pollen considered as a possible 
source of bitumen or kcrogeneous con¬ 
tent. 

667- SKLWYN-BUOWN. ARTHUR. 

Petroleum from Shale. Sinclair’s 
Magazine, I 31-36 (1920). 

Resume of oil shale industry as devel¬ 
oped in Scotland ami U. S. Outline of 
Scottish retorting methods. liy-produci.s 
such as gold, silver, platinum and ich- 
thyol chielly imaginary. Resi<luc from 
retorting. Ta.smama .‘‘hale sold for agri¬ 
cultural use at $2.00 per ton . Oil shale 
developments will be of little commer¬ 
cial interest until economic coudiiions 
change and force utilization of auMliar>’ 
oil resources. 

068“SELWYN-BROWN. ARTHUR. 
The Shale Deposits. Mag. N. Y. 
Petroleum Exchange, I, No. 3, 15-17 
(1920). 

Describes located deposits of Albert ite, 
Tasmanite^ Torbanitc, and oil shales. 
Scottish distillation methods outlined. 

660-fiIELAFF,G.J. Elko Shale Plant. 
Railroad Red Book, S7, 249 (1920). 


Description of plant erected by S<Hithmk 
Pacific Railroad Co. under the super¬ 
vision of Bureau of Mines. 

671 — SIMPSON, LOUIS. Further notes 
on a Canadian Oil Shale Industry. 
Can. Chem. J., 4, 239 (1920), 

\ criticism of certain facts and hgurcs 
given in article by S. C. Ells, “Notes 
on tlie economic u.'^pect of a Oanudisn 
oil ^!l!lle industry,’’ m Can. Chem. J., 4, 
181 (1920), Abs. 581. 

672- ;SlMPSON, LOUIS. Recovery of 
Nitrogen Contameil in Oil Shale. 
Chem. Met. Kng., 20 (1920). 

l)l^cu^^e^ “single puipas.**' ri'torting for 
oil only and “ilual purposi*’' ri'torting 
for pnaliiction of oil and Nil*. Scottish 
and Nortli .\ineneaii shales compared 
a.s to ({iiality, oil content, NIL yields, 
wages and marki't fur products. Com¬ 
parative costs for letorting in both 
"MUgle” and “double purpi>se*’ retorts un- 
<hT conditions m Scoiland and America. 
PiiduMs that future of oil shale industry 
Is largely depemletit upon eonstructinn of 
“single j)un)ose” ri'tort that can be 
elected at low cost and which will re¬ 
cover maMinum quantity of oil. 

673“HIMBKCN. LOUIS. The Kveni- 
ual Kelort for tlie Distillation of Oil 
Sliulu-s. Chem. Met. Kng., Si, 71-72 
U920). 

Suggest" Uiat two maehines shoiild be 
ii"cai in retorting sliale, one in which oil 
g.iM s aie recoviTcd and another for re¬ 
covery of (NlLlaSOi. Horizontal re¬ 
volving kiln, used in manufacture of 
Portland cement to burn “mix” into 
ei iiient clinker ideal for treating shale 
foi recovery of ammonia. With certain 
."hales low in fixed carbon, fmd question 
enier.s into the consnferation of profit¬ 
able recovery of by-products. Potash 
bmiid in some shales. 

674—'SIMPBON, LOUIS. The Event¬ 
ual Retort Plant for the Distillation 
of Oil Shales. Cticm. Met. Kng., Si, 
24i (1920). 

An.'^vsirs criticisms of Arthur J. Frankz 
ecjiicirmng correct teini>erature to use 
tor maximum protluciion of ammonia 
Iroiit shales (1125^0.). 

676-SlMPSON, LOUIS. The Impor¬ 
tance of the Retort in the Economic 
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Utilization ol Oil Yielding Shalez. 
Bull, Can. Mining Inzt., 309-18, 
March (1920). 

'Importance of providing retorts special¬ 
ly adapted to shale to be retorted and 
to local climatic, industrial, financial, and 
commercial conditions. Applied particu¬ 
larly to Canadian shales. 

676- SIMPSON, LOUIS. Light. Heat 
and Power from Shale. J. Can. Inst. 
Chem„ 4, 297 (1920). 

Advantages of oil (shale oil) over coal. 
Canadian shale oils as substitutes for 
coal. Prevention of development of in¬ 
dustry by customs duty and war tax on 
machinery for mining. Figures compar¬ 
ing efficiency of oil and coal for vari¬ 
ous purposes. Summary of the good ef¬ 
fects that would be produced by shale 
oil industry. How it would make Can¬ 
ada almost independent for iron and iron 
products if od could be used as fuel. 

677- SlMPSON, LOUIS. Commercial 
Retorting of Oil Shales. Chem. Met. 
Kng., «, 789 (1920). 

Criticises U. 8. Bureau of Mines for 
recommending Scottish style of retort 
for retorting American shales. Shale 
found in Scotland is not the only true 
oil shale. Any shale that contains “kero- 
gen” is tria> oil shale. Oil obtained from 
shale may be ehiefly a paraffin or, on 
the other hand, of an asphalt, base and 
percentage of sulfur may vary from one 
oil to another. Differences affecting 
commercial value of oil yielding shale. 
Comparison as to location and character 
of Scottish and American shales. Simp¬ 
son criticises several statements of Mar¬ 
tin J. Gavin (Chem. Met. Eng., Aug. 18, 
1920, Aba. 594) on expenditures necessary 
for development of oil shale work. Out¬ 
line of costs of industry. 

678- SIMPSON, LOUIS. The Oil-Shale 
Industry and the Necessity for 
Common Sense. Chem. Met. Eng., 

813 (1920). 

Detailed criticism of article by Martin 
J. Gavin, "The Necessity for Research in 
the Oil-Shale Industry.” Gavin recom¬ 
mends the use of Scottish retort' and 
process for American shales. Parallel 
outline shows what was considered 
“Standard of Perfection” and results 
given by the Scottish retort. 


079-SKINNER, R. P. TTie Production 
of Oils from English Shales. Com-' 
merce Report, 1(^39, Deo. 0 (1930), 
Quotes report of a company exploiting 
Norfolk oil shales as to character of 
shale seams, oil content, and method of 
treatment. 

681—The Outlook for the African Oil 
Corporation. S. African Mining 
Eng. J., $9, 9-10 (1920). 

Includes analysis of sample of shale and 
report on progress of development of the 
company’s properties. 

882-STANSFIELD, EDGAR and 
HAANEL, B. F. Summaiy Rept. 
Dept. Mines, No. 542, 27-30 (1920). 
Number of analyses of Canadian shales 
given. 

683- STEVENSON. J, J. Interrelation 
of Fossil Fuels. Proc. Amcr. Phil. 
Soc„ 59, 40.5-511 (1920); 65, 21-203 
(1916); 55, 53-151 (1917); and 87, 
1-48 (1918). 

Includes description of bituminous shales 
of the Autun basin, France, and oil 
shales of Scotland. 

684- stew ART, ROBERT. An Amer¬ 
ican Source of Potash and Soil Im¬ 
provement. Proc, Soc. Promotion 
Agr. Sci., 1920, 143-52; C. A., 17, 
3562. 

Pot experiments with finely ground leu- 
citc, ahinite, and Illinois shale os sources 
of K on Illinois peat soils summarized for 
perioil 1916 to 1920. With com as an 
experimental plant increase over check 
plots was 126% for Iciicitc and 74% for 
ahmite. With clover increase was 100% 
for leucitc and 800% for ignited alunfte. 
With other crops leucitc gave good and 
alimite variable results. Shale produced 
increase of 188% in yield of sweet clover, 
96% of rape, 146% of corn fodder, and 
180% of buckwheat. 

686-THOMAS, KIRBY. The Possi¬ 
bilities in American Oil Shales. 
Commerce and Finance, New York, 
9, 907-8 (1920). 

Survey of present status of American oil 
shale industry and its possibilities. Value 
of recoverable content and estimated 
cost of production. Total value for 
lubricating oil, motor fuel, and sulfate 
of ammonia estimated at $11.00 for each 
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t<» diale. Cost of mininR and treat- 
iloent S4d!0 per ton of ahale, excluding 
»plant depreciation or amortitation of 
fix^ capital charges. Government has 
set aside 45,000 acres for reserve for the 
navy in the ColorBdo>lTtah field. Should 
yield 20 billion bbis. of oil. 

687-TRAGER, E. a. a Resum# of 
the Oil Shale Industry with an Out¬ 
line of Methods of Distillation. 
Bull. Am. Assoc. Petroleum (icol., 
4, 59-72 (1920). 

Annual consumption of gasoline and 
petroleum. Historieal development of 
shale oil industry in France, Rngland and 
U. S. from 1694 to date. Four companies 
now operating in Scotland retorting 
about 200 tons shale per day. Method 
given for determination of oil content 
of a shale. 

68S-TREBELL, B. H. Shale. The 
Savior of the Oil Indii.“lry. Petro¬ 
leum Times, London. J,, 433 (1920). 
Consumption of oil in IT. S. for past two 
years given as 60,000,000 bbIs. per .year. 
Estimates 7,000,000,000 bbis. of petro¬ 
leum still in ground. Od in shale in 
Colorado alone estimated 20 to 39,000,- 
000,000 bbis. 

689-TREVOR, T. G. An Oil Sbale In¬ 
dustry for South .4frioa. S Afnean 
J. Ind., .i, 700-4 (1920). 

601—TWILLEY, JAY. Oil Shahs m 
the Somerset Fields. Petroleum 
Times, London, J, 314 (ItriO). 

32 sq, miles of shale in Somerset oil 
field. Daily output of field would he 
200,()00 bbis, of oil a day for 500 years. 

692- U. S. GEOL. SIIRVEY. Shale- 
Oil Bibliography. Bull. 641 F, 191- 
8 (1920). 

693- U. S. GENERAL LAND OFFICE. 
Oil-Shale Leases. Circular 671-2 
(1920). 

O^utlines procedure for oil shale land 
leasing. 

694- VALERIUa M. M. Shale Oil 
Plants are Expensive to Operate, 
Oil Gas J., 18, 79 (1920). 

Successful oil shale eduction plants mi^ 
have large capacity and require large in¬ 
vestment for construction. Oil obtained 


very viscous so probably could not be 
transported by pipe line. Very few ex¬ 
perienced shale oil engineers. 

696—WAGY. E. W. Engineering As¬ 
pect of the Petroleum Industry. Oil 
Age, J«, 12 (1920). 

From Bureau of Mines monthly report 
of investigations for April, 1920. Dia- 
eu.s.ses need for technical assistance in 
petroleum industry and outlines possibili¬ 
ties of the iietrideum engineer in follow¬ 
ing fields: Petroleum priKlnrtion engi¬ 
neering. petroleum eonstrnetion engineer¬ 
ing; ndiiiery engineering, naturnl ga.s en¬ 
gineering, and od shale engineering. 

696- WHITE, DAVID. Petroleinn Re¬ 
sources Insiitfieient for the l''uture. 
Oil, Paint, Dnig. Kep., .'17, No, 5, 13 
(1920). 

•ApproMinates available petroleinn siiptily 
at 7,000.000.000 bills. Equals our needs 
for about 20 years at present rate of 
ronsimiption. .Most .sigiidieant feature 
of prospect, however, is probability that 
t.wo-thirds of our reserve is still in 
ground. Advocates development of oil 
shale on large scale by laiinrhmg and 
proseeiition of sound shale tirograin. 
Shale od most iiatiiral. sati'fiietory and 
ample siihstiliite for petioleinii, and is 
likely to come into market ns production 
rune of natural od glides downward 1 hi- 
yond peak. Briefly out lines foreign pro- 
dnriioii of shale oils. Outlines shale rc- 
searrh problems with estininled ecista an 
given by Mr Gavin, Bureau of Mines. 

697- WlLLIAMS, HORACE E. Od- 
Shalc's and Petroleum Prospects in 
Bra/,d Mining Met., No. 165, 22- 
23 (KfiO); Od News, /I, ;)6. 38-40, 
Feb. (1921); Eng. Mining J., 110, 
630-1 (19'20). 

Brief of paper presented before American 
Institute of Mining and Metallurgical 
Engineei's, Si’pt. 21-22, 1920, Describes 
and locates od shale deposits in Brasil. 
Disnission by lialph Arnold and others, 
in separate paper. 

698- WILLlAMS, JOHN C. The Pro¬ 
duction of Shale Oil. Petroleum 
Tunes, London, J. 275 (1921)). 

Defines distillation and bitumen. Hi»- 
torn-al development of distillation from 
1830. Describes development of Hender¬ 
son oil sliale retort as used in Hcotland. 
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690-WILLIAMS, M. Y. Paleoroio 
Rocks of Mattoirami and Abitibi 
Rivers. Can. Dept. Mines, Survey 
Report, Part G, 1919 (Ottawa, 1920). 
Detailed fteolofar of region and discusses 
possibilities of oil accumulation. De¬ 
scribes oil shales occurring along the 
Abitibi River, giving analyses of two 
samples. 

701_WOOD, H. L. Record of Oil Shale 
Development in the TI. S. Nat. 
Petroleum Nows, /?, 29-3.3, (Sept., 
1920), 

Present state of development of oil 
shale plants in western states. Cost of 
operation, yield of products and com¬ 
mercial possibilities of industry. 

702-WRNSCH, O. ERB. Diamond 
Drilling the Ideal Method of Sam¬ 
pling Oil Shale Depasits. Colo. 
School Mines Mag., in, 29-,30 (193)). 
Because of inaccessibility and magnitude 
of Colorado shale deposits, impossible 
to sample them thoroughly. Suggests 
diamond drilling as logical method of 
sampling. Oil shale bibliography for 
1919 included. 


703 — ADKINiSON, H. M. New Method 

of Anal.vsis of Oil-Shales. Salt Lake 
Mining Rev., S2, (1921); Oil Gas 

,)., 19, 12 (Feb. 4, 1921). 

On the advantages of rotary retorting 
apparatus u.sed in making analytical de¬ 
terminations of oil shale samples. 

704- ALDERSON, V. C. The Oil Shale 
Industry in Scotland. Min. Oil 
Bull., 7, 213 (1921); Railroad Red 
Book, ,37, 891-93, 895, 897-99, 902-5 
(Oct., 1920). 

Reprint from Colomdo School of Mines 
Quarterly, Oct., 1920. See Abs. 485. 


706-ALDERSON. V. C. The Present 
Stntus of the Oil Shnic Industry. 
Quarterly Colo. School Mines, 16 
3-12, April (1921); Shale Rev., S. 3 
(May, 1921). 

Brief review of conditions in Scotland, 
England, France and other European 
countries, South America, South Africa, 
Australia, Canada, and the United States. 


706-ALDERSON. V. C. The Oil Shale 
Industry in 1920. Combustion New 
York, 4 , No. 3. 28-32 (1921); Shale 
Rev., S, 3, Feb. (1921); Salt Lake 


J., 19, 72; Amer. Gas J., tu, 69-71 
79-81 (1921): C. A, W, 750 ’ 

R^8um4 of development in oil shale in¬ 
dustry for 1920 m Scotland England 
France, other foreign countries. United 
States. Studjr from standpoints of legal 
process, experimental work, chemical in¬ 
vestigation, problems of refining, and 
finance. 


707-ALDERSON V. C. Oil Shale In¬ 
dustry, Selected Bibliography. Quar¬ 
terly Colo. School Mines, 16, 27-38 
April (1921). 

Selected oil shale bibliography. 

709—ALDERSON, V. C. Recent World 
Wide Progress in Oil Shale Develop¬ 
ment. Circular of Information, Colo. 
School of Mines, Golden, Colo., Aug 
1921; Pet. Times, 6 , 493 (1921). 
Recent development in America cited. 
Progress noted in Italy, Germany, Spain, 
Bulgarin, Scandinavia and Esthonin. Im¬ 
portance of shale deposits in Brazil and 
Argentina and increased activity in South 
Africa and Australia noted. Canadian 
oil shale development included. Main 
problenas to be solved and increased 
worldwide interest in od shales empha¬ 
sized. 

Present low price of well petroleum 
temporary and actinj? as a check on 
speculation and illegitimate promotion 
of oil shale. Recent activity in Colo¬ 
rado and Utah described. Bibliography 
of late articles on oil shale given. 

712—AMBROSE. A. W. Research in 
Petroleum. Bull. Am. Pet. Inst. No. 
203, 33-34 (1921). 

Outlines .some of basic problems to be 
solved in production of petroleum, in¬ 
crease in recovery of oil from sands and 
manufacture of motor fuels. 


713- AMBROSE, A. W. Possible Sub¬ 
stitutes for Gasoline. Cal. Oil 
World, J,3, 82-3, May (1921). 

Discussion of possibilities of alcohol and 
shale oil as substitutes for gasoline. 

714— AN()N. California Oil Shale may 
be Utilizi'd Soon. Cal. Oil World, 
73, 2, April (1921). 

Describes electric oil extracting process, 
invented by E. L. Anderson to be used 
for distillation of California shales. 
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715— ANON. Progress in the American 
Oil Shale Industry. Railroad Red 
Book, S8, 11-28 (1921). 

Progress in American shale industiy out¬ 
lined under mining, transportation, crush¬ 
ing, retorting. Names and describes 41 
retorts and processes for distillation of 
oil from oil shales, 13 photographs of 
shale oil plants and developments. 

716 — ANON. Utilisation of Oil Shales. 
Can. Mining .1.. <?. 395-6 (1921). 

Editorial on necessity for shale devel¬ 
opment in localities where coal and oil 
are scarce. 

717— ANON. Summary of the Com¬ 
mercial Development of Chemical 
Engineering in Shale Oil Reeo\cn’. 
Chem. Age, ?n. 30-31 (1921). 

.Summary of developments in shale oil 
recovery under following head--: Name 
of process, owner, type, material of con¬ 
struction, meth(«l of advancing shale 
through retort, throughput dimensions, 
feed, discharge, size of shale treated, 
fuel, temperature required, withdrawal 
of gas and oil vapors, steam used, stage 
of development and special features, 

718 — .ANON. Exiierimental Shale Oil 
Retorting Plant. Chem, Met. Eng. 
n. 312 (1921). 

Description of .Johns eduction process 
for oil shales. Experimental 1.5 ton plant. 
Cross section of retort. Flow .-heet. 

719 — .ANON. Notes on French Indus¬ 
tries. Chem. Met Eng., 2J, 462 
(1921). 

One oil shale plant of importance in 
France, Profluces about 2'/A million gals 
of oil per year. Physical properties of 
oil. Geographical location of Fiench oil 
shale. 

721— ANON, Oil Shale Deposits in Ger¬ 
many. Eng. Mining J., H. 713-4 
(1921). 

Deaeribes recent development of shale 
deposits brought about by shortage of 
oil in Germany. 

722— anon. Oil Shale Investigations. 
Eng. Alining .J.. 3, 914, May (1921). 

(Quotes report made by Secretary of 
Interior to Hou.se Committee on Mines 
and Mining outlining needs of oil shale 
research as conducted by Bureau of 
Mines. 


723- ANON. English Oilfield, Ltd., 
Meeting. Oil. Paint, Drug Rep., 99, 
No 5, 18 (1921). 

Minutes of meeting of stockholders of 
English Oilfields, Ltd. Retorting of 
shales ih.scussed. Financial position of 
eoinpaiiy outlined. 

724— ANON. Bureau of Mines Ksues 
Report on Manufacture of Shale Oil. 
Oil, Paint, Drug Rep., 99, No. 8, 
p. 9 (Iffil). 

Dige-t of paper issued by Bureau of 
Mines on e\|'eriuiental work of M. .1. 
Gavin and I., 11 Sharp. Main items 
of iiive-tinent, expen.-e and profit, based 
on huge scale operation. 

726 — ANON. The Freeman Multiple 
Retort anil E-tlionian Shales. Pe- 
tioleuni Times, , 4 , 432, April (1921). 

Result- of tests of sample of Esthonian 
-hale n-iiig Freeman n-tort. For tests 
on N’lufolk and Kiiiuiieridge shales in 
-,ime retoit. see Petroleum Tunes, 5, 
416-17 (1921'. See Abs. 7,36. 

726 ANON New South Wales Oil 
.s-hale. Petroleum Times, IS, 286 
(1921), 

(Id -hale mined in New .South Wales for 
192(1 nas 21.(KII tons, valued at 46,(182 
pounds New Shale field covering an 

... about 6,(KK) acres found in the 

Goiilburn River district. 

727- -ANON. Australia and Oil Fuel 

.Supplies. Petroleniu World, IS, 146 
<1921) , , 

Ri \i. w of fuel oil situation in Australia, 
Could supply demand through (a) power 
alcohol, (b) distillation of coal, (cl pro¬ 
duction of shale oils, or (d) discovery 
of loi-al oil fields. 

728- -ANON. Progress in the American 
(Id Shale Industry. Railroad Red 
Book, :IS, 11-21 (1921). 

la-i of the more important, proee.ssea for 
-hale distillation and brief description of 
15 experiniental plant!, in United States. 

729— -ANf)N. Oil Shale Bibliography 
for 1920 Railroad Red Rook, SS, 
30-38 (1921). 

Bibliograjihy. Arrangement by months. 

731—ANON. Past Year in the Oil 
Shale Industry. Shale Rev., S, 
(Feb., 1921). 
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Activity in Canada. Yields for Abbitibi 
shale. Yields of different U. 8. shales. 
Figures on depth of veins, etc. D^rip- 
tion of many of the U. 8. shales includ¬ 
ing Ky., Utah, Colo., and Nev. 

732— ANON. Bituminous Shales of Es- 
thonia. Shale Rev., 3, 5, May 
(1921). 

Chemical composition and occurrence of 
bituminous shale (kukcrsit) of Eathonia. 

733— ANON. African Oils. 8. African 
Mining Eng. ,1., 30, 618 (1921). 

Report of first annual meeting of the 
African Oil Corp., Ltd., including report 
on results of tests in Scotland of com¬ 
pany's shale. 

734~ANON. Oil Shale. Railroad Red 
Book, 38, .399 (1921). Reprint from 
“The Street," New York, Jan. 24, 
1921. 

Several articles on oil shale wytten in 
popular terms. 

736—ANON. A New South Africain In- 
d\istrv. 8. African Mining Eng. J., 
3t, 883 (1921). 

On the possibilities of oil shale of the 
Wakkerstroom district. 

736—ANON. The Freeman Multiple 
Retort and Norfolk and Kimmeridge 
shales. Petroleum Times, S, 416-7 
(1921); C. A., IS. 2179. ('If. Aba. 725. 
Tlic.se results obtained by low-tempera¬ 
ture carbonisation in single-chamber re¬ 
tort. under agitation. 'Temperature of 
chamber regulated by precision auto¬ 
matic temperature control. Oils obtained 
in Ixith cases are not emulsions nor do 
they curry HiO, tars, waxes, or impurities 
which render the secondayv refining diffi¬ 
cult matter. Norfolk shale contained 
41% total volatile matter, 18% fixed C, 
and 41% ash. Yields per ton were; 
total HjO 13.65%, oil 17.95%, residue 
60.71%. gas 7.42% (3600 cu. ft.), loss 
0.37%. Sp. gr. of oil 0.973, and yield 
413 gala, per ton of raw shale or 47.79 
gals, per ton of dry shale. Maximum 
point reached at which distillation of 
oil ceased 360°. Kimmeridge shale con- 
taineil 523% total volatiles, 16.5% fixed 
C!, and 31.2% ash. Y'ields per ton were: 
total H,0 15.47%, oil 20.75%, residue 
53.97%, gas 53% (260O cu. ft.), loss 
4.01%. Sp. gr. of oil was 0.973. There 


was produced 47.76 gals, per ton of raw 
shale csr BBS pis. per ton of dry shale. 
Oil was brownish and apparently high in 
low boiling fractions. Economical maxi¬ 
mum temperature 370° C. 

737— anon. Bituminous Shale (Ku- 
kersit) of Esthonia. Shale Rev., 8 , 
No. 4, 5 (1921); C. A. IS, 2544. 

Deposit extends from Baltic Port to 
Narva, with average thickness of 1.75 m., 
and sp. gr. of 13. Analysis is; organic 
materiar55.5%, SiO. 13.8%, Fe.O. 23%, 
CaCO. 17.0%, Nn.O and K,0 0.2%. 
water 1.2%. Organic material consists of 
C 7032%, H 73%. N 0.30% and 0 21.98%. 
Upon distillation shale yields oil and tar 
29.07%, gases 21.33%, coke 7.64%, ash 
40.15%, H.0 1.83%. Raw shale has fuel 
value of 4200-5500 cal. Fractional distil¬ 
lation of crude oil yicl^ gasoline 20%, 
lighting oil 20%, lubricating oil 20%, 
tar or pitch 40%. Shale at.prescnt being 
used for (1) distillation to obtain oils, 

(2) in gas works for production of gas, 

(3) mixed with pulverized coal for cem¬ 
ent burning, (4) for steam-raising pur¬ 
poses in locomotiv«< and ships, and 
(5) for domestic fuel use. 

738— ANON. Shale Oil in Sweden as a 
B.v-product of I,imc Manufacture. 
Genie civil 7.9, 21 (1921); C. A. 
10. 1009. 

In Sweden, lime burned in heaps made 
of alternate layers of oil-.«hnle and limi- 
stone. One ton of sh;de, capable of 
yielding 45 kg. of oil if distilled, now 
used in burning 10 hectoliters of CaO. 
New kiln designed by S. V. Bergh and 
K. E. Larsen expected to recover oil 
and also 30 kg. of 8, while burning same 
amount of CaO with one ton of shale. 
Even when shale is distilled directly by 
second process of same inventors, it is 
claimed that oil can be made at half of 
its present market price. Presumably 
gas from shale distillation is source of 
heat for both processes. 

739— ANON. Shale Gasoline versus 
Petroleum Gasoline. Railroad Red 
Book, 38, 868-9 (1921); C. A. 18, 641. 

Shale gasoline obtained from crude oil 
and with no refining was compared with 
gasoline as an engine fuel. Compara¬ 
tive tests on same car with same engine 
adjustments showed shale psoline to 
give consistently greater milewe per 
gallon than ordinary gasoline. The re- 
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suits «e» 196 "><1 936 miles per gsl. of 
petroleum gssoline and shale gasoline, 
respectively. 

■t 41 _ANON. Oil Shale Development 
in South Africa. Petroleum Times, 
6 , 844 (1921). 

Transvaal Coal & Oil Shale Corporation 
has been formed to develop rich torban- 
ite and oil shale deposits of Ermelo dis¬ 
trict. Yield will be about 70 gals, per 
ton. 60 ton capacity plant costs about 
3.500 pounds for installation. Even at 
low prices for crude oil, exceptional 
profits are predicted. 

742-ARNOLD, RALPH. Oil-Shales 
and Petroleum Prospects in Brasil. 
Separate No. 1038, Am. Inst. Min¬ 
ing Met. Eng., 49.^1 (1921). 
Discussion of paper by H. E. Williams 
presented at St. Louis meeting Septem¬ 
ber, 1920. Discusses oil shale prospects 
in Brasil. 


743-ASHLEy, GEO. H. Mineral Re¬ 
sources of Pennsylvania. Proc, Eng. 
Soc. Western Penna., 37, 1-17 (1921). 
Includes discussion of possibility of pro¬ 
ducing oil from shale. 


744-BAILEy, E. M. Shale Oil Data. 
Oil & Gas J., go, 82-3 (1921); C. A. 


tu, ivir. 

Laboratory methods outlined for deter¬ 
mination of yield of crude oil and of 
(NH4).S0« from shale. U. S. caimot long 
continue to depend on domestic petro¬ 
leum production to completely supply 
demand for petroleum products; sooner 
or later our oil shales will hare to be 
used to supply deficit. Oil shale indu^ 
try large-scale-low-grade raw materials 
manufacturing enterprise. 


746-BARNWELL, S. E. Lwge De- 

g osits of Oil Shale in Kentucky, 
hale Rev., 5, 3, April (1921). 
Describes Kentucky shales and discusses 
their commercial value. 


746-^ENSON, J. B. Colorado-Utah 
Petro-Shales. Petroleum Times, 6 , 
489-90 (1921); C. A. 16, 159. 

Increase in yield of oil 
pected. Thus, one paper shale yielded 
814 ^lona oil while by penetrating ledge 
for 30 ft., yield of 40A gallons obtained 
from massive ^ale. “Dcetructo-con- 


structive" distillation of shales converts 
petrogen of shale into petroleum. 

747— JENSON, j. B. The Colorado- 
Utah Petro-Shales. Petroleum Times, 
6 , 489-70 (1921); C. A,, IS, 3904. 

Jenson proposes use of following! terms 
in place of expressions now in use; 
petrogen for material which through de- 
structo-constnictive distillation pro¬ 
duces petroleums; pctro-shales shale 
still in primary unaltered conditions con¬ 
taining petrogen but not petroleum; oil 
shales originally petro-.shale8 which 
through' later earth heat have given up 
their petrogen and then through absorp¬ 
tion have taken up rcsultot petroleum; 
shalene is term used to distinguish prod¬ 
uct from shales which correspomls to 
gasoline fraction. Pctro-shales spoken of 
as ma&sive and paper shales. laitter con- 
si.sls of imieh thinner beddings or meas¬ 
ures than massive. As a rule massive 
variety slightly higher grade than paper, 
although when ledge is penetrated De- 
yond weathering, paper shale becomes 
solid and oil yield usually increases. 

748— BISHOP, J. A. Petroleum an 
Industrial Autocrat, Mag. N. Y. 
Petroleum Exchange, g, 11 (1921), 
(Sec Abs. 749.) 

749— BISHOP, J. A. Chemical Side¬ 
lights on the Petroleum and Shale 
Oil Industries. Mineral Age, S, 9 
(1921); Mag. N. Y. Petroleum Ex¬ 
change, g, 11, Jan. (1921). 

Necessity for improvement in methods 
of relining petroleum and further study 
of application of thc.se methods to shale 
od industry. 

761- BLACKLER, M. B. Shale Retort,- 
ing and Refining Problems. Shale 
Rev., 3, 3 (1921). 

Outlines rclort,mg and refining prob¬ 
lems of shale industry. 

762- BOSTAPU, H, P. Oil Production 
from Shale and Coal. Oil Gas J., 
19, 64 (1921). 

Discusses important points in design, 
construction and operation of shale 
retorts. 

763- BOTHWELL, LAWRENCE. Oil 
.Shale Activities. Am. Gas J., iU, 
.336 and 346 (1921). 
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Review of recent progress toward solu¬ 
tion of commercial retorting of shale. 
Includes description of Brown process. 

764-BOTHWELI,, LAWRENCE. OU 
Shale Land Titles, Mountain State 
Mineral Age, S, 10, Jan. (Iffill). 
Discusses questions of title to oil shale 
claims and assessment work thereon. 

766-BOTKIN, C. W. A Study of the 
Saturated and Unsaturated Com¬ 
pounds of Shale Oil. Quarterly, 
Colo. School Mines, 16, 16-26, Apr. 
(1921); Railroad Red Book, SS, 803, 
May (1921); Chera. Met. Eng., 14, 
870. 

Results of study of oil shale hydrocar¬ 
bons to determine extent of their satu¬ 
ration, cause of unsiituratos, distribution 
of saturates, effect of cracking on satu¬ 
ration, and some properties of the un¬ 
saturated substances. 

766- BREUER, P. K. The Occurrence 
of German Oil Shales. Brennstoff 
Chem., 2, 106-7 (1021); C. A., 16, 
2352. 

Review of distribution and bitumen 
content of workable deposits of oil 
shale in Germany. 

767- BUREAU OF FOREIGN AND 
DOMESTIC COMMERCE. Oil 
Shale in Bulgaria. Commerce Rept., 
1020-21, May 19 (1921); Oil, Paint, 
Drug Rep., 99, 26. May (1921). 

Review of article by V. Kantcheff in 
"Near East”, Apr. 28, 1921. Location 
of deposits, analysis of shale, and dis¬ 
cussion of future prospects in this 
country. 

768- CADELL, H. M. Searching for 
Oil Shales in Scotland. Petroleum 
Times, 6 , 850 (1921); C. A., 16, 1500, 

Results of series of borings in Blackness 
district, on south shore of Firth of Forth, 
described. 

769- CHADWICK, G. H. Devonian 
Black Shales of Western New York. 
Bull. Geol. Soc. Am., Si, 91 (1921). 

Study of possibly important oil shales 
of New York State. 

761-CLARKSON, WM. The Possi¬ 
bilities of Oil Discovery on the 


Mainland of Australia. Petroleum 
Times, 6 . 309 (1921). 

Discussion or possibilities of Australian 
oil shale. 

762-COKE, P, S. Hie Oil Shale In¬ 
dustry. Railroad Red Book, SS, 
391-4 (1921). 

Production and consumption of petra- 
leuin in U. S. Estimated cost of pro¬ 
ducing shale oil. 

765- COPPADORO, ANGELO. Bitu¬ 
minous Schists of the Non Valley 
in Trentino, Giom. chim. ind. appii- 
cata, », 3-9 (mi): C. A., IS, 2544. 

These shales very rich and extensive. 
They belong to same geological stra¬ 
tum as those of Seefield in Tyrol. ()h 
dry distillation, schists yield an oil rich 
in 8, which contains pyridine bases 
and non-satufated compounds possessing 
strong antiseptic powers. Yield in oil 
15% on average. Ammoniacal liquors 
formed containing 5-10 g. NIL per liter. 
Combustible gases produced amounting 
to about 6.5 cu. m. per cwt. shale. 

764-CROOK, THOMAS. Economic 
Mineralogy. New York: Longmans, 
Green and Co. (1921); 492 pp. 
Contains section on petroleum and allied 
products (ozokerite, oil shales and as- 
halts), giving their occurrence, distri- 
ution and properties. 

766- CURRAN, J. H. Oil Shale Situ¬ 
ation. Oil Age, 17, 21, Mar. (mi). 

Discusses causes of failure of Scottish 
method of retorting when applied to 
American shales, and requirements for 
successful plant. 

766— DAY, D. T. Principles and Meth¬ 
ods of Oil Shale Distillation. Bull. 
No. 3 of The Day Co., San Fran¬ 
cisco, 23 pp. (1921). 

Discusses the factors governing efficiency, 
economy, and oil recovery of shale re¬ 
tort when oil is main product desired. 
Describes Day-Heller retort, outlining 
its advantages. 

767— DAY, D. T. Principles and Meth¬ 
ods of Oil Shale Distillation. Min¬ 
ing Sci. Press, ItS, 257-63 (1921); 
C. A., 16, 1009. 

Description included of ideal retort. 
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768*“DAy, D. T. The ^sntitativa 

Analyeia of Oil-shale and Shale-oil. 
Bull. No. 2 of ITje Day Co.; C. A., 
IS, 1009. 

709-DOBHOKHOTOV, N. N. The 
Combustion of Bituminous Shales 
in Gas Producers. Industrie russe 
Petrole schists, No. 5-8, 259-69 

(1921); Rev. Metal., 19, 532-3 

(1922); C. A., 17, 628. 

Essential to obtain gas containing as 
little tar as possible, either by using 
producer with two combustion sones, 
or by intensifying gasification to de¬ 
crease time during which fuel is in 

producer. Latter preferable with bitu¬ 
minous shales. In producer with dry 
blast suitable time would be 3-4 hours. 
As ash is high in CaO and in AhOi 
(especially in Baltic provinces), it acts 
like a hydraulic lime, so that water 
seals cannot be used. Heat balance 
given and description of proposed form 
of producer. If cost per caloric of shale 
is less than that of another fuel, use of 
shale is advantageous, disadvantage due 
to excess of ash being offset by possi¬ 
bility of using latter in place of hydrau¬ 
lic lime. 

771- DuTOIT, a. L. Oil Shale in 
South Africa. S. African J. Ind., 
1911, 346; Bull. Imp. Inst., 19, 
1329-34 (1921); C. A., 16, 1661. 

Oil shale of Natal really variety of coal 
in some respects approaching canncl, 
but black, glossy and somewhat lam¬ 
inated. Sample gave on analysis'. 0.7% 
moisture, 3.4% volatile matter, 39,75% 
fixed C., 2525% ash. Yield of crude oil 
varied from 12 to 28 gals, per ton. 

772- ELLIOTT, R. D. Oil Possibilities 
of Northwestern Washington. Min¬ 
ing Oil Bull., 7, 271 (1921). 

Brief description of conditions on west¬ 
ern slope of Olympic Peninsula. Shales 
of Tertiary age and contain foraminifera 
and diatomaceous remains. 

TTS-^ELLIR CARLETON and MEIGS, 
JOSEPH V. Gasoline and Other 
Motor Fuels. D. Van Nostrand Co., 
N. Y, 567-88 (1921). 

Shale as a source of motor fuel. Nature 
of bituminous shale. Kerogen. Dist^a- 
tion of shale. Steam and d^ distillation. 
Yield of various fractions from shale oil. 


Methods of mining and milling, with 
costs. Cost_ estimates for construction 
and operation of shale oil recovery 
plants. Commercial development in 
Colorado and Utah. Shale distillation 
111 Scotland. Retorting methods, with 
yield of products. Costs of refining shale 
oil in Scollanij compared with costs of 
refining American shale oil. List of 
American processes for handling shale. 

77477 ENGLER, C., and TAUSZ, J. 
The Problem of the Constitution 
of Fas-sil Organic Matter and the 
Relation of its Solubility in Organic 
Solvents at Atmospheric Pressure 
ami Excc.->s Pre.-surc to its Natural 
Mode of Formation. Z. angew. 
Chem., Auf.-atsteil,308-10 (lO'il); 
C. A., IS, 3239, 

Attempt to explain increase in solubility 
of bitumens and certain gums (amber, 
copal, darnmnr, pyiopissite) in CiH. as 
pre.ssure and temjiemtiire increase. Shale 
oils with approxiiiiatel.v 10 % bitumen 
examined. Three parallel experiments 
made: ( 1 ) extraction with C.H. at 80° 
only, (2) heating <lr.v at 270°, then ex¬ 
traction with C,H. at 80”, and (3) heat¬ 
ing in autoclave at 270° with C^. then 
extraction at 80”. Extracts from (2) and 
(3) approximately same, each about 
15% more than ( 1 ). Heat evidently 
agent in increasing solubility because of 
partial depolyinerisation. This action 
correlated with probable formation in 
nature of waxes, fat-s and resins throiigb 
dcpolymerization. These in turn hydro¬ 
lyse to form fauna and flora found in 
certain imids, clays and sedinients. if 
pria-ess mcompleti', ozokerite, adipocerc 
and pyropissitc formed. 

7767 -FOXALL-SMEDLEY, F. E. J. 
The Scotch Oil Shale Industry, 
Petroleum World, 18, 445-6, 448-52 
(1921); C. A., 16, 1500. 

776- FRANKS, ARTHUR J. Chemical 
Engineering and Economics in 
Shale Oil Recovery, Chem. Age 
(N.Y.), 19, 67-9 (1921). 

Outline of problems of oil shale indus¬ 
try: (a) Carbonization of oil shale, 
(b) refining of oils, (c) development 
and utilization of by-products. 

777- FRANKS, ARTHUR J. Studies 
in Colorado Shale Oils. Chem. Met. 
Eng., IB, 49 (1921). 



SHALE OIL 


m 


Results of investigations of ^ 

and their fractions, with special refer¬ 
ence to S and N content and to iHi 
creased saturation by cracking. 


778-FRANKS, ARTHUR J. Studio 
in Colorado Oil Shales. Chem. Met. 
Eng., il S61-5 (1921). , 

Lighter hydrocarbon oil fractions more 
saturated than heavier fractions. Meth¬ 
ods used in obtaining data. Graphical 
anaiysis of distillation cuts, showing 
temperatures, saturations, and specific 
gravities. 


77»—FRANKS, ARTHUR J. Colorado 
Shale Oils. Cliem. Met. Eng., SS, 
731-S, 778-82 (1921); C. A., 16, 640. 
Effect of repeated distillations at atmos¬ 
pheric pressure determined on shale oil 
from DeBcquc, Colo., shales, produced 
in Ginet retort. Light fractions very 
stable, and only slightly changed by 
redistillation. Heavy fractions decom¬ 
posed easily, most of decomposition 
occurring in first distillation. Decom¬ 
position attended by gas formation, 
decrease in weight and volume of 
recovered oil, increasing stability and 
saturation of distillates, loss of S and 
N, and lowering of density. Decomposi¬ 
tion begins at vapor temperature of 300°, 
but not appreciable below 320°. Now 
saturated hydrocarbons formed by 
cracking, their source being heavy un- 
saturated bitumens, which are very com- 

E lex, containing 8, much N, and 0. 

lighter secondary products b.<276" 
chiefly paraffins and olefins, with some 
N bases, aromatics, diolefins and com¬ 
pounds of S and N. Theory advanced 
that in formation of oil from Colo, 
shales, heat fust causes depolymeriza¬ 
tion of kerogen to heavy bituminous 

f iroducts, which then decompose, giving 
ighter stable oils. 

781—FREEMAN, N. H. Producing Oil 
from Shale. Petroleum Times, 6 , 
151 (1921): C. A., IB, 3391. 

Chief conditions to be observed in 
obtaining oil from shale are: shale must 
be finely divided, temperatures must be 
regulated, shale should be agitated to 
prevent trapping vapors, and vapors 
should be removed when educed and 
not subjected to higher temperatures. 
Production of oil from shale accom¬ 
panied by transformation of heavier 


hydrooaAons mto lighter and hesvW 
parts^ Norfolk shale having 
organic volatile matter began distiS 
oil at 460° F. At 710° P dTgabt''^ 
per ton of shale had been recovered 
Above this temperature, waxes, tara and 
heavy pitches carried over. It is’con 
eluded that any retort operating above 
750 F., not suitable for retorting shales 
with recovery of oils as object and any 
advance in temperature above 750° F 
approaches gas-producer effect. 


782 — GAIS8ER, F. C. Wurttemberg 
Oil Shales. Chem. Ztg., 15, 837-9 
(1921); C. A., 16, 337. 

Deposits extend for about 160 km. from 
Donniieschingen to Aalen, and conserva¬ 
tively estimated to contain 80 million 
tons of cnide oil. Shale black; contains 
16% of bitumen, part of which can be 
extracted by solvents. Numerous and well 
preserved fossils associated with bitumen 
indicate animal origin for organic mate¬ 
rial. Rock dense marl, consisting chiefly 
of CaCOj and silicates of Al, Ca, and 
Fe, with about 8% of FeSj. Composi¬ 
tion varies widely with locality. 16% 
of bitumen gave yield of 6-7% dark oil 
and 4-5% lighter oils and water. Sample 
of oil examined by Rau of Stuttgart 
(private communication) had d. iW. 
About 5.1% of gas produced per ton of 
shale fbr each per cent oil. Large num¬ 
ber of analyses given to show changes 
which mineral portions undergo during 
retorting. 

783— GAVALA, JUAN. Shale in Spain. 
Bol. Inst. Geol. Espan., J^t, 265 
(1921); Bull. Imp. Inst., 19, 549 
(1921); C. A., 16, 2830. 

Bed of bituminous shale and inter¬ 
calated clay zone described, 4 mi. long, 

I mi. wide and 400 ft. thick. Reserves 
estimated at 24,000,000 tons which, with 
4% yield, would produce 960,000 tons 
crude oil. 

784- GAVIN, MARTIN J., and KAR- 
RICK, LEWIS C. Nature of Shale 
Oil obtained from Oil-shale Assay 
Retort used by Bureau of Mines. 
Bur. of Mines, Repts. of Investiga¬ 
tions, No. 061 ,11 PP. (1921); C. A, 
16, 339. 

Quality of shale oil produced with 
Bureau of Mines Retort (Karrick) 
when operated under conditions deter- 
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mined to be most euitsble for produc¬ 
ing bluest yields of oil, shown by 
.n« ly sis to be nearly as good for shale 
oil made from shale from Soldiers Sum¬ 
mit (Utah) as that of commercial Scotch 
shale oil. Scotch shale gave oil when 
retorted in Bureau of Mines retort 
which had an analysis very similar to 
that of Scotch shale oil produced in 
a commercial plant (Pumpherston). 


786-GAVIN, M. J., hill, H. H., 
and PERDKW, W. E. Present 
Status of American Oil Shale Devel¬ 
opment. Cheni. Age (N. Y.), S9, 
305-10 (1921). 

Oil shale well established industry in 
Scotland, decreasing in France, not yet 
on commercial basis in U. S. Properties 
of American oil shale given. Per cent 
of ash too high for use as direct fuel. 
Demand for gasoline for motor-driven 
machines not satisfied by present domes¬ 
tic output of crude petroleum. Foreign 
oil may supply deficit if in .sufficient 
quantity and of rea-sonable price; oil 
shales next resort. Scottish practice de¬ 
scribed. American plants may have to 
sacrifice perfect yields for increa^d 
capacity. Economic factors affect choice 
of site for plant. Cost estimates vary. 
By-products important. Large plant in¬ 
vestment required; unit of prolit small. 
Technical, business and engineering skill 
of vital importance. 


786-GAVIN, M. .1., and BUR¬ 
ROUGHS, E. II. Selected Bib¬ 
liography on Oil Shale. Repts. of 
Investigations, Bureau of Mines, 
No. mr (Sept, 1921). 

Selected bibliography covering period 
from 1915 to 1920, with claxsificiition 
according to siibjccb^. Author index 
and also geographical index included. 


787—GAVIN, M. J., and SHARP, L, H. 
Short papers from the Co-operative 
Oil Shale Laboratory. Co-operative 
Oil Shale Investigation. Bull. No. 1, 
Boulder, Colo. (July, 1921). 

Relation of oil yield to heat of com¬ 
bustion and to various physical prop¬ 
erties of raw shale discu.«scd. Retorting 
time temperature and oil yield relation¬ 
ships shown by series of curves. Methoils 
for making thermal calculations on re¬ 
torting of oil shales and tables of physi¬ 
cal constants included. 


788- GAVIK M. J- HILL, H. H.. and 
PERDEW, W, E. Notes on the Oil 
Shale Industry, with Particular Ref¬ 
erence to the Rocky Mountain Dis¬ 
trict. Bureau of Mines, Repts. of 
Investigations, No. SioS. 35 pp. 
(1921); C. A., IS, 3904. 

Sliort paper giving general discussion 
of subject and coiiipreheiisive list of 
references. Descriptive part of paper 
coiiipilerl from published artichs and 
books for those interc'sted only in gen¬ 
eral discussion of subject. 

789- GAVlN. M. J. Past, Present and 
Future of the Shale Oil Industry, 
f’al. Oil World, IS, Sl-5 (1921). 

Brief survey of industry aiitl its powi- 
bililies, including growth and jircscnt 
status in France, Scotland, Australia 
ami ('lilted States. Divscrijitioii of Scot¬ 
tish mining, retorting and mlining 
liietlKsts. Discussion of problems to be 
solved 111 treatiiieiit of Aiiiericiui shales 
for iiiaviimmi yield of valuable jirodiicts. 

791—GEMMF.LL, R B. Siiggcsts "Shale 
.\s.sav Ton" for Oil Shale I'esting. 
Oil News, 9, 40 (1921). 

Siigge.-is iiiethoil for coiiipiitiiig amount 
of oil distilled by using definite aiiioiint 
of shale for distillation. 

792 -GFOLOCilCAL SURVEY. World 
Allas of Coiiimercial Geology. 
Washington. 72 pp. (1921). 

A .senes of majis, with descrijitive tables, 
showing the basic facts concerning both 
Jii-esent and future soiiR'es of useful min¬ 
erals Sietion (pp. 17-23) on petroleum, 
oil shale and natural gas. 

793—GEORGE, R. D. Oil .Shale in 
Goiorado, Railroad Red Book, 38, 
521-5 (1921); C. A„ (fi. 2179. 

Series of thin sections from shales giv¬ 
ing an oil yield of 90-100 gala, per ton 
were jireixired and cxaiiiined under the 
miero.scoiM'. In leanest shales, the qr- 
gaiiic malenals were very scarce, while 
III richest shales the organic matter 
alijii'and to be more completely bitil- 
iiiinizcd than m some of slialca having 
lower oil content. Best material for 
niicro.-eopic examination is the dark 
mahogany brown, faintly lustrous shale. 
Waxy luster of curtain shales thought 
not to be due to jiaraffin but rather to 
kaolin or related hydrous aluminum 
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iilicate. Origin of shalea, their atruo- 
tural features and weathei^ are de¬ 
scribed. 

704—GEOHGE, R. D. ComMrison of 
Scotch and Colorado Shales. Rail¬ 
road Red Book, SS, 893-7 (1921); 
Petroleum Times, 6 , 61-2; C. A., 
U, 2179. 

General discussion of problems of re¬ 
torting and refining. It is highly prob¬ 
able that modihcations of Scotch retorts 
and processes may be needed to meet 
peculiarities of our Colorado and Utah 
shales but broad needs are same. 

796—GEORGE, R. D. Laboratory 
Study of Colorado Shales. Railroad 
Red Book, SS, 734-8 (1921); C. A., 
16, 3741. 

From experiments with mercury type 
retort connected with steam superheat¬ 
ing device on one side and water-cooled 
condensing coil and series of receivers 
on the other, it was concluded most 
favorable range of temperatures for 
retorting Colorado shale between 280 
and 340° C. and best temperature about 
320° C. Crude oils obtained within this 
range yielded 33.7% straight run gaso¬ 
line (up to 460° F.) and 20.7% kerosene 
(cut at 600° F.). Gasoline fraction aver¬ 
aged 64% saturated hydrocarbons, while 
kerosene fraction averaged 4412% satu¬ 
rated. Gasoline scrubber placed beyond 
the NH. scnibbcr removed 6.4 gals, gaso¬ 
line per ton shale treated. With super¬ 
heated steam in retorting, yield of crude 
higher, yield of NHi nearly double, 
saturated content of gasoline higher 
(averaging 638%), kerosene yield larger 
but gasoline yield smaller, while gaso¬ 
line yield in scrubber was 9.3 gals, per 
too. Test run, in which temperature was 
raised to over 600° C. after all oil pos¬ 
sible was taken off at 410° C., increased 
NHt yield from 196 to 26.2 lbs. per ton 
and converted fixed C. almost entirely 
into gases. Spent shale pale ash-gray 
and wowed no tendency to cohere in 
masses. 

796—GEORGE, R. D. Retorting Prob¬ 
lems of Colorado Shales. Rulroad 
Red Book, S8, 703-6 (1921), 866-8, 
929-33; C. A., 16, 640. 

Richness of shale, use of superheated 
steam, admission of sir during retort¬ 
ing and temperature employed, all im¬ 


portant factors in controlling formation 
of fixed gas. In general, it may bd said 
that lower total fuel value of fixed gases 
in proportion to oil content of mie, 
more efficient the retorting process and 
higher the fuel value of fixed gases in 
proportion to oil content, less efficient 
the retorting. Retorting practice that 
results in formation of gas of high fuel 
value bad from other standpoints and 
yields poor grade of oil. Large NH, 
yield of shales, possible potaw yield 
and proximity of phosphate beds of 
nearby states suggest possibility of arti¬ 
ficial fertiliser industr^y. 

Crude shale oil fractionated in various 
fonns of apparatus. Best results ob¬ 
tained from crudes obtained by retort¬ 
ing at temperatures not exceeding 728° F. 
Crude from steam retorting at inter¬ 
mediate temperatures is best. Such oils 
yield rather uniformly 18-20% of crude 
gasoline and 30-36% of crude kerosene. 
Per cent of light oils commonly higher; 
per cent of unsaturated and aromatic 
compounds lowest, and oil more eas¬ 
ily refined. But even then, per cent 
of unsaturated hydrocarbons ranges 
around 38-40%. Ten different analyses 
selected from over 780 distillation tests 
as follows; Gr. of crude 26.8-322° B6.; 
gasoline 146-21.1%, gr. of gasoline 806- 
83.6° B8.; kerosene 28.6-36.0%, gr. of 
kerosene 35-38° B8.; gas oil 13.0-26.0%, 
gr. of gas oil 30.3-34.1° Be.; light lubri¬ 
cating oils 14.6-206%, gr. of light lubri¬ 
cating oils 30.0-31.2° B8.; heavy lubricat¬ 
ing oils 9.5-18.4%, gr. of heavy lubricating 
oils 24.4-26.2° Be.; coke and loss 1.4-7.0%. 
Average content of olefins in shale gaso¬ 
line and kerosene 50% or over. To 
remove them would be to cut gasoline 
and kerosene yields in half and make 
acid treatment so expensive as to be 
prohibitive. Greatest refining problem, 
removing the dark brownish purple 
coioring matter of refined oil. If un¬ 
saturated hydrocarbons are preserved, 
coloration persists very stubbornly, but 
when entire non-paraffin matter is re¬ 
moved by acid and other treating 
methods, water white gasoline or kero¬ 
sene easily obtained. Treatment with 
variety of materials (acids and salts) 
prior to acid treatment would remove 
color. Best results obtained by filtration 
through stratified layer composed of 
layers of clay from Pierre shale, layers 
of wood charcoal and layers of NaCl. 
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Nature of cdoriug matter not known, 
in ipite of many testa. Apparently not 
of colloidal nature. Refining best carried 
out by treatment with 2% cone. HiSO. 
and NaOH (14° B«.). Lubricating 
fractions treated with i% cone. HiSO«, 
followed by 6% NaOH at 94° F. and 
then treated with Fuller’s earth and 
filtered hot. 

Light lubricating oils obtained from 
shale resembled gas engine oil in grav¬ 
ity, flash and burning points but vis¬ 
cosity much lower. In friction test, oil 
gave much lower coefficient of friction 
(0.013) and kept bearing at much lower 
maximum temperature than with heavier 
oils (124° F. as compared with 160° F. 
for heavier oils). Heavy lubricating oil 
probably called heavy cylinder oil, as 
IS shown by its viscosity, flash and 
burning points. Very resistant to emul¬ 
sification. Coefficient of friction gave 
minimum of 0.01 while maximum tem¬ 
perature of the bearing was 146° F. 
Te}t made in which results obtained by 
dry distillation of shale compared with 
those given by use of superheated steam 
furnished by gypsum placed in retort. 
With superheated steam, yield of crude 
oil increased 26 gals, per ton (60%); 
(NIDiSO* increased by 13.31 lbs. per 
ton (300%); gasoline yield from cnide 
by dry distillation more than doubled, 
while kerosene reduced by half. Thc.se 
differences caused by destructive dis¬ 
tillation. Most satisfactory procedure 
for distilling crude seems to consist in 
taking off gasoline and kerosene as 
usual, then running down to residual 
oil in a coking still until only soft 
asphaltic tar left in still. Distillate so 
formed would be about 60% by volume 
of crude. This cracks readily and yields 
about 40-50% its volume of gasoline by 
usual methods, or, if cracked in 2 or 3 
stages, cooling, and removing settled C., 
yield may be brought up to 60-85% of 
volume of distillate used. Cracking tests 
on shale kerosene at pressures from 
70-100 lbs. and temperature from 785 
to 860° F. showed yield of gasoline at 
higher pressure and higher temperature 
averaged over 40% higher than at lower 
pressure, being 205% and 14.2%, respec¬ 
tively. 

797-GEORGE. R. D. Oil Shale in 
Colorado. Railroad Red Book, S8, 
457 (1921). 


Location of oil shale areas of atata: 
topography, drainage, climate, etc., ot 
area, and geologic occurrence of shidea. 


798- GINET, J. H. The Commercial 
Treatment of Oil Shale. Shale Rev., 
.4, 3, June (1921). 

DiscuNies following three essentials for 
siicccs-sful development of industry: 
(1) dependable market, (2) abundance 
of raw material, (3) efficient means m* 
proce.<s of converting raw material into 
tiiitelied product. 

799- GINSBERO, I. Colloidal Chemis¬ 
try is Useful in many Industrial 
Processes. Oil, Paint, Dnig Rep., 
mi, 24, May (1921). 

Review of most important industrial 
applications of colloiilal chemistry, in- 
eluding recovery of petroleum from oily 
muds and propo.scd treatment of shales 
by a colloidal process for recovery of oil. 

801- GINSBIORG, I. Colloidal Mills 
and Ultra-Filters. Oil, Paint, Drug 
Rep., 100 , 24 (1921). 

De'-eribcs apparatus used in adapting 
principle of colloidising to large scale 
industrial processes. Includes diagram 
and description of proposed plant for 
extracting oil from shale by a colloidal 
process. 

802- -ORAy, ALEXANDER. Anglo- 
Persian Activity in New Bninswick 
Oil Shales. Cun. Mining J., 48, 474-9 
(1921). 

Account of previous work in developing 
and tei-ting New Brunswick slialcs and 
pre.-auit work of the Anglo-Pcnsian Com¬ 
pany with S-loii plant using Wallace 
Jiroee.s.s. Oil shale.s of New Bninswick, 
1,'tali, Colorado and Wyoming are de- 
serilied as "The second line of industrial 
defcn.'c.” Includes analysis of shale and 
rejiort on geological survey by Sir Bover- 
toii. On Sir Boverton’s reromiiielidutioii 
Llie Anglo-Pcrsian Oil Company and 
D’Arey Exploration Company are work¬ 
ing together on this problem. 


803—grimes, 0. J. Petroleum and 
Oil Shale in Colorado. Railroad 
Red Book, SS, 465 (1921). 

Report of status of a number of com¬ 
panies and activities in western Colo- 
nido 

806—HAGUE, R. H. Notes from ths 
Pas: Gold, Copper and Oil Shale 
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Proapects. Can. Mining J., jft, 516 
(1921). 

R^8um4 of report by R. C, Wallace, giv¬ 
ing yield of oil and NH> from a shale 
along the Man River, Canada. 

806- HARTLEy, CARNEY. Oil Shales 
in the Rocky Mountains. Msg. 
N. Y. Petroleum Exchange, $, 67 
(1921). 

On the present status and possibilities 
of shale oil industry in Rocky Moun¬ 
tain district. 

807- hellsing, GUSTAF. Contribu¬ 
tion to the Knowledge of Composi¬ 
tion of Swedish Shale Oil. Arkiv 
Kemi, Mineral, Geol. Stockholm, 7, 
No. 29, 23 pp. (1921); C. A. IS, 
3562. 

Shalo oils from various localities exam¬ 
ined. Distilled from wrought iron cyl¬ 
inders of 20 liters capacity at low red 
heat without use of steam. Raw oil, 
brown in color, d. 0.9595 fractionated at 
temperatures vaiying from 75° to 330°, 
25 fractions being taken. Higher tem¬ 
perature fractions found high in S. 75° 
fraction gave qualitative tests for ace¬ 
tone, though none separated out when 
usual methods tried. Dinitrotoluene 
found upon nitrating fraction llg°-125°. 
Toluene found in fraction 126°-132°. 
P-trinitroxyicne obtained from 132°-145' 
fractions. Br yielded dibromoxylene 
from 145°-165° fraction. From 155°- 
162° fraction sulfonation produced tri- 
methylbenzenesulfonamide. Fraction 
182°-i7S° yielded pseudocumcne, which 
also found in fractions up to 2()0°. In 
fraction 200° to 210° tetramethylben- 
sene was found, while fraction 210°-225° 
yielded dibroraotetramethylbcnsene. This 
high content of aromatic compounds 
definitely distinguishes Swedish shale oil 
from both Scotch and French shale oils. 

808- hellsing, GUSTAF. Bitumen 
Content of Swedish Alum Shale. 
Teknisk. Tid., St, 73-9, 85-7, 89-93 
(1921); C. A. le, 1009. 

Samples of alum shale analyzed by meth¬ 
od previously described. Following gives 
extreme percentages of large number 
samples as tabulated: ash, 68.9-823; 
H.O, 09-4.8; oil, 12-7.0; gas, 23-7.0; 
coke, 83.-92.; S, 30-9.6. Gas has follow¬ 
ing general composition: CHi, 5.9; 
CmHn, 0.4; H., 3.9; CO. 4.1; HS, 2.1; 
CO., 12.4; 0., 20; N.. 683.. 


80B-:HILL, H. E. Substitutes for Gaso¬ 
line as a Fuel described by an Ex¬ 
pert. Oil, Paint, Drug Rep., 99, No. 

5, 12 (mi). 

Reserve source of oil in oil shales in this 
country that can meet practically any 
future demand for motor fuel. Motor 
fuel from shale has not been marketed 
in this country but has been used in 
Scotland and England for several years. 

8H-JENS0N, J. B. The Colorado- 
Utah Petro-Shales, I. Petroleum 
Times, 6 , 469-70 (1921); C. A. IS, 
3904 (1921). 

Suggested nomenclature relative to siiale 
products to clarify certain inaccurate and 
misleading expressions now in use. 

812- JENSON, J. B. Colorado-Utah 
Petro-Shales, II. Petroleum Times. 

6 , 489-90 (1921). Cf. C. A., IB, 3904 
(1921). 

Best yield of oil from shale produced 
from unweathered shale. Falling off.in 
production of crude oil very marked 
when retorting weathered shale. 

813- dENSEN, H. I. Oil Shale. 
Queensland Govt. Mining J., Mar., 
1921, p. 92; Oct., 1921, p. 401; Bull. 
Imp. Inst., 19, 548-9 (1921); C. A., 
16, 2777. 

Walloon area (Jurassic) appears to con¬ 
tain numerous seams of kerosene shale 
or torbanite, yielding 443 to 54 gals, to 
ton. 

816—JENSON, J. B. American vs. 
Scotch Methods in Retorting of 
Petro-Shales. Salt Lake Mining 
Rev., 22, 17-23 (1921). 

Explains principal operations of Scottish 
retorting and tells why these methods 
are not applicable successfully to Ameri¬ 
can shales. Discusses advantages of Jen¬ 
son eduction process. 

816- JENSON, j, B. Petro-Shale Prod¬ 
ucts of Western Slt^. Salt Lake 
Mining Rev., 22,19, Feb. (1921). 

Costs and production npres for differ¬ 
ent shales. Refining problems and value 
of products. 

817— JILLSON, W. R. Economic Pa¬ 
pers on Kentucky Geology. Ken¬ 
tucky Geol. Survey, t. Series 0 
(1921). 
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CoUectioD of papers on gedlogy ol Ken¬ 
tucky including report on occurrence of 
oil and gas, ou shale, arohalt rock and 
duorspar. Includes bibliography on 

shales. 

818— JILLSON, W. R. A preliminary 
Report on the Oil Shales of Ken¬ 
tucky. Ky. Geol. Survey, Econ. 
Papers on Ky. Geol., Series 6 , 1-38 
(1921): C. A./e, 2402. 

With composite outcrop acreage of De¬ 
vonian black shale in Kentucky as 
609,920 acres and empirically assumed 
thickness of 20 ft., total tonnage figure 
may be obtained for this state that is 
stupendous. Average oil content of 16.08 
gals, per ton when multiplied by this 
tonnage gives possible recoverable quan¬ 
tity of tarry oil of over 12 billion bar¬ 
rels. Distillation and analysis of over 20 
samples of Devonian black shale from 
almost as many different counties gave 
following average results: oil content 
16.08 gals, per Ion, d. 2.17.3, weight 12937 
lbs. per cu. ft., 8 1.5-4.15%, combustible 
matter 10.-16.%, fixed carbon 4 5-10.% 
a^ 73-90%. 

819— JONES, J. R. Legal Status of Oil- 
Shale Deposits on the Public Do¬ 
main. Eng. Mining J., .3, 68 (1921). 

Gives provisions of act of February 25, 
1920, relating to oil shale deposits and 
discusses requirements of the law. 

821-KARRICK, L. C. A Convenient 
and Reliable Retort for Ass,aying Oil 
Shales for Oil Yield. Bureau of 
Mines Report of Inve.stigntiona, 
Serial No. 2229, 7 page.s; Salt Lake 
Mining Rev., 33, 21-3, March 

G021)- . , 

Detailed description of retort with dia¬ 
gram and reasons for selection. 


82dr-LlTIN8Ky, L. Oil Shale Industry 
in Russia. Petroleum Z., 17, 388-71 
(1921); C. A., Iff, 1661. 

General description of several shale de¬ 
posits of Russia. 

826-LITINSKY, L. Oil Shale Indus¬ 
try in Russia. Petroleum Z., 17, 
405-8 (1921); C. A. Iff, 3740. 

Work progressing in 3 different places on 
development of oil shale. Examination 
of bitumen under niieriwcope shotta it 
to be of animal origin. Slialea contain 
34-38% volatile substances, 50% ash and 
8-11% tar. Properties of crude oil ob¬ 
tained resemble those of tar obtainerl 
from sapropelite. Slow distillation pro¬ 
duces more oil while higher temperature 
yields more gas. Further distillation of 
oil ami separation into fraclion.a shows 
that from oil one obtains 078% bentine 
(up to 150° C,). 232.5% kerosene (up 
to 270°), 21.77% high-boibng producls 
(up to .320°), distillation loss 135%. 
gr. of fraction between 300 and 320° C., 
1067 flash 15°, viscosity at 50°, 54. 
Yield 20% of weight of cnide oil. Prod¬ 
uct excellent for u.se as machine oil, es- 
pccialiy when fla.sh point raised, leh- 
tliyol obtained from distillation as well 
as NIL sails and lliioiehthyolic aeiils. 
Pitch waste, after complete removal of 
volatile constituents, removes colors from 
solutioas. It can be ii.-ed as ilecoloris- 
ing agent in sugar ami other industries. 
Oils from Russian .shales of 2 types: 
those obtained at higher temperatures in 
artificial gas mamifaetiire and those ob¬ 
tained by distillation at lower lempci^- 
lures. Benxme comparable with that ob- 
(ained from brown eoal distillation, hav¬ 
ing sp. gr. of 0.788 at 1.5°. Kerosene 
burns in lamps provided with flat burner 
without prixlucing soot anil smoke and 
lubricating oil fraction has given satis¬ 
factory results. 


822-KIRKPATRICK, W. C. Shale 
Oil Costs Less Than Well Oil. Shale 
Rev., Aug.-Sept., p. 3, October, p. 4 

Figures presented to show that shale oil 
costs less than well oil. 


823—LAZENNEC, I. The Shale Oil In¬ 
dustry. L’Agc de fer., 87, 931 (1921). 
Brief description of mode of occurrence 
and methods of extraction and distilla¬ 
tion of shale, and of products of distilla¬ 
tion and method of purification. 


826— LITTLE, A. D. The Fuel Prob¬ 

lem, Atlantic Monthly, W, 190-9 
(1921). ... 

I)iscu.ssc3 problems involveil m supply 
of eoal, oil, gas and electricity for fuel. 
Includes discussion of oil from shale, 
peat and lignite, and of colloidal fuel. 

827- LOGAN, W'. N. In Case of a 
Petroleum Shortage. Oil News, 9, 
17, Feb. (1921). 

On possibilities of substitute fuels from 
torbanitca, oil shales and coal. 
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828- LOMAX,E. LAWSON, aod REM- 
FEY, F. 0. P. The Laborstoiy 
Testing of Oil Shale for Oil and 
Ammonia Yield. 3. Inst. Petroleum 
Tech., r, 24-47 (1921); Shale Review 
S, 3, March (1921); Mining and 
Met., 4S, April (1921). 

Sampling of shale. Preparation of 
sample. Retorting, with illustration of 
apparatus. Experimental refining. De¬ 
termination of fixed carbon, also nitro¬ 
gen. Notes on weathering of shale. 

829 — LOW, A. H. The Distillation of 
Oil Shale. Petroleum Times, 5, 889- 
90 (1921); C. A. IS, 2716. 

Description of process for preliminary 
testing of oil shales with oil as primary 
consideration as adopted in (jolorado 
School of Mines. 

831-LOW, A, H. The Colorado School 
of Mines Method for the Distillation 
of Oil Shales. Quarterly Colo. 
School Mines, 16, 13 Apr. (1921). 
Describes method employed for pre¬ 
liminary testing of oil shales. 

833- McCLAVE, JAMES M. Flota¬ 
tion Oils from Shales. Railroad Red 
Book, 38, 25-7 (1921). 

Historical development of flotation. Flo¬ 
tation oils described. Shale flotation 
oil first used in 1916. Commercial de¬ 
velopment of shale oil. 

834- McCLAVE, J. M. Flotation Oils 
from Shale. Petroleum Times, 6 , 11- 
12 (1921): C. A. IB, 3391. 

It has been found that the method of 
eduction and tempemture of treatment 
are important factors in the production 
of shale oils for flotation purposes. There 
are certain cuts that will yield high- 
grade flotation oils which will produce 
clean concentrates with a high recovery. 
Owing to lack of uniformity in retort¬ 
ing processes, the crude shale oil is not 
satisfactory. 

835- MoKEK RALPH H., and LY- 
DER, E. E. Apparatus for Studying 
Thermal Decomposition of Oil 
Shales. Chem. Met. Eng., iS, 1100-1 
(1921): C. A., 16, 825. 

A gas-fired, horisontal rotary retort hav¬ 
ing a charging capacity of 25 lbs. of 025 
in. mesh shale is recommended. A 
stock-type furnace (No. 84) of the Am. 


Qas Furnace Co., Elisabeth, N. J., is 
used by McKee and Lyder. The ac¬ 
cessories for temperature control, steam 
generation, condensation, etc., are de¬ 
scribed briefly. 

836- McKEE. RALPH H., and LY- 
DER, E. E. The Thermal Decom¬ 
position of Shales, Heat Effects. J. 
Ind. Eng. Chem., IS, 613-18 (1921). 

Kerogen does not decompose to form 
petroleum oils as primary product of de¬ 
composition but first substance obtained 
is heavy solid or semi-eolid bitumen. 
This bitumen first formed rapidly at a 
quite definite temperature, formation 
taking place between 400° and 410° C. 
with this particular shale. Petroleum 
oils formed from oil shale are result of 
decomposition by cracking of first formed 
heavy bitumen. It is possible to desim 
shale retort to be used simultaneoudy 
ns cracking still for shale bitumen and 
heavy residue from well petroleum. 

837- McKEE, RALPH H., and LY¬ 
DER, E. E. Thermal Decomposi¬ 
tion of Shales, Heats of Reaction. 
J. Ind. Eng. Chem., IS, 678-84 (1921). 

Heat of reaction: from 421 to 481 cal¬ 
ories absorbed per gram of oil and gas 
produced. Coefficient of heat conduc¬ 
tivity of oil shale: 0.00086 expressed in 
c. g. 8. units. 

838- MARCUSSON, J., and PICARD, 
M. The Composition of Pitch Tars. 
Mitt. Malerial-prufungsamt, 39, 329- 
34 (1921); C. A., 16, 4329. 

.Article deals with tars obtained from lig¬ 
nite, bituminous shale and peat. Distil¬ 
lation methods avoided since decomposi¬ 
tion of characteristic constituents of tar 
would result. Presence of ketones of in¬ 
terest to petroleum specialists, since 
Kunkicr and Schwedhelm in 1^ put 
forward theory that ketones are inter¬ 
mediates between Ca salts of fatty acids 
and hydrocarbons. 

839- FEARSE, a. L. The Refining of 
Oil Shale. Mining Sci. Press, Itt, 
151 (1921). 

Outlines resuPs of recent experimental 
work in rapid distillations of shales. 
Points out necessity of suiting processes 
used to peculiar characteristics of shale 
treated. 
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841 — RKEVE8, JOHN R. Inveatigatioo 
of Oil Shales by Indiana Geological 
Survey. Eng. Mining J., 110, 964 
(1920); Shale Rev., No. 12, 12 
(1921). 

Geological discussion of Indiana shales. 
Thickness 100 to 140 ft. Yields 10-30 
gals, oil, lbs. (NH.)£0., 4-6 lbs. 
pyridine, and 500-2600 cu. ft. gas per ton 
shale. 

842— SHARP, L. H. Some Items of 
Investment, Expense & Profit in 
Commercial Shale Oil Production. 
Bur. Mines Rept. of Investigations 
No. 2214, 3 pp. (1921); C. A., 16, 
1210. 

Brief and general discussion of sources 
of revenue, items requiring capital in¬ 
vestment and factors comprising manu¬ 
facturing and selling cost of shale oil 
plants in this country. 

843- sharp, L. H., and STRUNK, A. 
T. Some Items of Investment, Ex¬ 
pense and Profit in Commercial 
Shale Oil Production. Chem. Age 
(N. y.), no, 69-70 (1921); Oildom, 13, 
47, March (1921); Oil, Paint, Drug 
Rep., 99, 8, Feb. (1921); See Ab¬ 
stract 842. 

844- SIMPSON, LOUIS. Plant Design 
for Hot-Gas Pyrolitic Distillation of 
Shale. Chem. Met. Eng., 34, 341-41 
(1921). 

Description and plan of 2000 ton _ per 
day shale oil plant operating on indirect 
heating process. Hot gases used to con¬ 
vey reacting heat and resultant oil vapors 
from pyrolysis of shale. Floor plans 
for plant and cross section retort draw¬ 
ings. Cost estimate for operating plant. 

84B-SMITH, J. T. New Oil Shale 
Plant Demonstration is Success. Salt 
Lake Mining Rev., 3J, 2 (1921). 
Brief account of test of a Geuit plant 
near DeBeque, Colorado. 

846-SPIEGEL, ADOLF. Shale Oil. 
Darmstadt. Z. angew. Chem., 34, 
Aufsatsteil, 321-7 (1921); C. A., 16, 
3391. 

Presentation of chief points of interest in 
shale oil industry. Shale origin in na¬ 
ture, occurrence and composition, com¬ 
mercial apparatus for distilling shale, and 
shale oil uses treated in detail. 


847- QUIRES, R. A. Dominion of 
Newfoundland as an Oil Producing 
Country. Cal. Oil World, IS, 67, 
May (1921). 

Discusses possibilities of oil from wells 
and from oil sliale in Newfoundland. 
Includes analysis of Newfoundland 
shales. 

848- THIKSSEN, REINHARDT. Ori¬ 
gin and Composition of Certain Oil 
Sliale.s, Econ. Gcol., 10 , 289-300 
(1921); Bull. Geol. Soo. Am., S3, 72 
(I921);C. A., 75, 3807. 

Preliniinaiy report on microscopical 
study of oil shales, which was undertaken 
in hopes of establishing definite correla¬ 
tion between results of microscopic ex¬ 
amination and tliose of distillation ex¬ 
periments. Chocolate shale of Devonian 
of Illinois was made basis of study. Oil 
shales from Indiana, Ohio, Kenliicky, 
Tennessee, New York, Nevada, Utali and 
Scollaml also examined. Material ex¬ 
amined ill thin sections and organic mat¬ 
ter fri'i'd from mineral matter by means 
of mixture of HF, IlNO» and fid and 
examined separately. Conclusions: (1) 
As far as examined, oil shales do _ not 
contain oil as such; (2) oil distilled 
therefrom deriveil from organic matter 
containeil in them; (3) all identifiable 
organic matter consists of plant matter 
or degrudalioii prodiicb; (4) organic 
matter consists essentially of spores and 
ciiticiiliir mailer in vniying proportions 
together wiih some woody degradation 
products; (.'ll no animal nialtcr recog- 
niio'd; (Ol nllhoogh work already done 
iiisiiirieieiil to form bii.s|H for positive con- 
chi.-ions. It would seem that oil shulra 
of (iilTcrent geological history, composi¬ 
tion, slriictiirc ami physical charsclcr- 
istics should yield iliflerent distillation 
jirodiicts and require different methods 
of treatment. 

849- 'rnil>i.SI':N, REINHARDT. Ori¬ 
gin and Composition of Certain Oil 
Hliales Petr. Times, 0, 617-8 (1921); 
C. A., to, 610. 

Microscopic study of oil shales showi 
that shales do not contain oil as such 
hut that oils distiller! from them are de¬ 
rived from their organic constituents. All 
organic niaterial irJentified in these shales 
vegetable. I-^cr part of organic con¬ 
stituents consists of spores, them being 
present in different proportions in differ- 
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ent aamplei. Considerable amount of 
outicular material and some woody de¬ 
gradation matter also present, but little 
or no resinous substance in shales. Since 
their deposition, these spores and cuticles 
have undergone changes resulting in the 
loss of oxygen similar to changes in 
formation of coals in general. In con¬ 
sideration of their original composition, 
they would be expected now to yield 
paraffins and olefins on distillation. Ex¬ 
ceedingly desirable to correlate results 
of microscopic investigation with results 
of distillation experiments in the hope 
that microscopic examination will prove 
to be valuable aid in appraisement of oil 
shale. 

861- THOMAS, KIRBY. Possible 
Uses for Spent Shale from Oil Shale 
Operations. Chem. Met. Eng., S4, 
389 (1921). 

Suggests its use ns fuel, as insulating 
material for electrical applications, as 
material for brick making, use in cement 
industry. 

862- URBAIN,ED.andG. The Extrac¬ 
tion of Shale Oil. Bull, official di¬ 
rection rccherches sci, ind. inven¬ 
tions, ISll, 430-2; C. A., 16, 825. 

Shale studied yielded 44% volatile mat¬ 
ter, which consisted of HiO, 20; oil, 
14.2; gas, 9; and NHi, 0.4%. Gas con¬ 
sisted of CH 4 , 12 ; CtH<, 5.5; CO, 55; 
and N, 27.5%. 133,000 cal. must be sup¬ 
plied to dry distill a ton of shale. Heat¬ 
ing in current of hot inert gas increased 
yield of oil and adding sm^l quantities 
of CnO increased that of NH.. Sketch 
of proposed continuous furnace in whicli 
temperature will not exceed 400° C. 
given. 

8B3-WALLACE, R. C. The Search 
for Oil in the Pusquia Hills. Can. 
Mining J., 43, 540 (1921). 
Topography and geology of region and 
possibilities of shales and oils from wells. 

8e4-WEBB, FRANCIS P. Present 
Availability of Oil Shale. Am. Gas 
J., 116, 271-2 (1921); C. A., 16, 3904. 
index Shale Oil Co.’s retort described. 
Horizontal, tubular retort with positive 
feed, but with no moving interior parts. 
Capital cost far below that of other 
types and does not exceed S350 per day 
ton. Highest throughput known, great¬ 
est flexibility at all stages and perfect 


heat control allowing of great variations 
in range of distillaticm. Residue deliv¬ 
ered in powdered form, calcined or with 
fixed amounts of hydrocarbons. It can 
be applied to coal distillation with recov¬ 
ery of by-products. 

866 - 7 WILLIAMS, M, Y. Oil poasibili- 
tics of Manitoulin Island. (Ian. 
Dept. Mines. Summary Report 
mo, Pt. D, 28-33; C. A., 16, 542. 
An oil spring discovered about 16M. 
Some drilling done. Results of recent 
work prove oil not present in commer¬ 
cial quantities. Logs of 5 wells given. 
Analyses of 3 samples of oil gave 54, 
48 and 48%, respectively, of distillate 
below 350°. Oil shale of this region 
contained 65% ash and 35 volatile mat¬ 
ter. B.t.u. per lb. 17M, oil yield per ton 
7.7 U. S. gal., gas yield 740 cu. ft. per 
ton B.t.u. of gas 540 per cu. ft. 

866 - WILLIAMS, H. E. Oil Shales and 
Petroleum Prospects in Brazil. 
Trans. Am. Inst. Mining Met. Eng., 
16, 69-77 (1921); C. A., 16, 2777. 

Samples of oil shales from central Maran- 
havo gave following results on analysis: 
bitumen 36.5%, clays 22.6%, carbonates 
408%, and on slow distillation about 100 
gals, oil per ton shale. Samples of shale 
from parts in Alagoaa district contained 
from 7.8 to 46.3% volatile combustible 
and 34.2 to 89.3% ash (series of 10 de¬ 
terminations). One sample had 4.7% 8 
and upon distillation yielded 44.73 gals, 
oil. In Bahia, the boghead coal known 
as the “Turfa dc Marahu" is found. 
Great mass of this composed of yellow¬ 
ish, brownish humic material. Analysis 
gave: HiO 2.75%, volatile matter 

71.65%, non-volatile combustible matter 
9.75%, mineral residue 15.85%. 

867- WRAY, D. A. The Oil Resources 
of the Serb-Croat-Slovene State. 
Petr. Times, 6 , 649-51 (1921); C. 
A., 18, 639. 

Gases, od and petroleum probably 
formed in, or introduced into beds in 
which they now occur shortly after de¬ 
position of sediments. Where evapora¬ 
tion of liquid products has ensued solid 
contents concentrated producing ozoker¬ 
ite and allied products. Where oxidation 
has taken place as where atmospheric 
agencies are free to act, an asphalt rock 
results. Asphaltic shales associated with 
asphaltic limestones contain 7.12% a»- 
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Dbalt, 68.1*1 Fe/3i and AliO^ 1.10*> Fe 
Stbonate, 3268% MgCO., and 0.97% 
KaCl. Paraffin shales are associated 
with thin beds of clay containing salt. 
Shales gave: hydrocarbon oils 30.25%, 
hydrocarbon wax 1.75%, HiO 3.02%, 
carbonaceous matter 2.94%, AliOi 
3024%, Fe.Oi 4.79%, MgO 1.16%, CaO 
1.11%, K.0 2.0%, NajD 068%, SiO. 
53.0%. Shales on distillation yield 45 
gais. oil per ton of shale. Crude oil 
gave 30% burning oil, 4.5% intermediate 
oil, 1555% lubricating oil and 146% 
paraffin scale. 

868—AKYROYD, H. E. Significance of 
England’s Oil Shales. Petroleum 
Times. 7, 576 (1922); C. A., IS, 3197. 
Great profits of oil industry have hin¬ 
dered scientific investigation in this in¬ 
dustry. Scottish industry has treated 
shale almost entirely for NH, and par¬ 
affin. Industry must be reorganised so 
as to make those by-products. S can 
now be easily eliminated. Externally 
heated retort is being replaced by in¬ 
ternally heated retorts. Superheatwl 
steam heated to not more than 400 C, 
will be the medium used for distillation. 
This results in a higher yield of NH. 
Oil from shale is highly un.saturated 
but easily converted into 90% saturated. 
Its high content of aromatics enhances 
its value as a motor fuel. Present crack¬ 
ing methods are not good but the use of 
hyzone (H.) discovered by Bergius ap¬ 
pears to make this process more efficient. 

860- ALDERSON, victor C. The 
Oil Shales of Kentucky. Railroad 
Red Book, S9, 923-7 (1922); C. A., 
17 338 

Description of location and formation of 
the Kentucky shale deposits. Estimated 
that 1000 sq. mi. arc exposed and avail¬ 
able for exploitation by open cut and 
steam shovel methods. Shale yield 16 
gals, oil per ton and has a sp. gr. oi 
Ti7. S coWnt of 16 to 4.1, N content 
of 026 to 067, moi-sture content of 08J 
to 169. volatile combustible matter from 
16.72 to 1026, fixed C 461 to lO.M, ash 
78.43 to 83.90%. Kentuckv shale will 
also produce (NH.)iSO., ana other prod¬ 
ucts. 

861 — ALDERSON, V. C. Oil Shale. 
A R5sum6 for 1921. Petroleum 
Times, 7, 259 (1922). 

R5sum6 of opefations in Utah, Colorado, 


Canada, Kentucky, Esthonia, Palertina, 
South Africa, Sweden and Tasmania. 
Needs of the industry are manufacture 
of few marketable products, services of 
technical men and better type of retort 
to produce maximum yield of good oil. 

862— AI.DERSON, V. C. Oil Shales of 
Kentucky and Russia. Quarterly of 
the Colorado School of Mines, 17, 
No. 4, Oct. (1923); Petroleum Times. 
S, 751 (1922); 796 (1922); Railroad 
Red Book, S:>. 923-7 (1922). 

Oil Shale of Kentucky forms bluffs of 
2,50 miles length with average thickne« 
of 50 ft. and available shale of 90 bil¬ 
lion tons Tlie.se shales produce an aver¬ 
age of one-liiilf barrel of erode oil per 
Ion Nitrogen content is high and 
(NH,).,St), will be valuable product. Gas 
priHliiced liv distillation of shale is more 
than ample for production of the heal 
m'ee.ssary for disl illation. .Analyses of 
shale and crude oil given Russia has 
oil shale deposils in five localities but 
developiiieiit has been slow due to eco¬ 
nomic conditions. Shale from Wiemam 
is n.«ed in Petrograd and Kronstadt as 
raw fuel in gas production. One of the 
dislillalion products of Knsehpur shale 
IS lehthyol. 

863— ANON. The Shale and Coal-oil 
In(iu.stry. Petroleum Times. 7, 311- 
12 (1923); C. A., M, 1660. 

The early histor>' of the shale and coal- 
oil indiisiry is given. 

864— ANON. Distilling Oil Shales with¬ 
out Retorts. Petroleum Times, 7, 
510 (1922); C. A , IB, 2219. 

.Seciions of Aii.-tralian shale beds blocked 
out and bricked in and sufficient air 
siipiilied to maintain desired rale of cqm- 
liii.'tion, this supply is under regulation 
and therefore controls burning of shale. 
Early trials slated to have been success¬ 
ful and that oil was given off in 
abundance as well as large quantity of 
gas suitable for generating power. Shale 
used of exceptional richness, yielding 
from 100-150 gals, oil per ton shale. Pos¬ 
sibility of using method presumably 
limited to cases where shales are excep¬ 
tionally rich in organic matter and for 
canncl coal and torbanite, 

866—ANON. New Method of Treat¬ 
ing Oil Shales. Petroleum Times, 7, 
262 (1922). 



268 shale oil 


Brief review *of the Dolbear eystem of 
flotation of pulverized shale to separate 
the organic and mineral matter before 
retorting. 

866— ANON. A Successful Oil Shale 
Plant. Petroleum Times, 7, 166 
(1922). 

Western Oil Shale Company of Grand 
Junction, Colo., said to be producing 
shale oil at cost of $1,00 to $125. Vola¬ 
tile matter removed only to point of 
maximum cflicicncy, the hot residue re¬ 
taining sufficient fuel value to be used 
immediately after transfer from the 
retort to the firebox. 

867— ANON. Some Unsolved Oil-shale 
Problems. Petroleum Times, 7, 597 
and 631 (1922). 

Discussion of needs of investigation of 
specific problems chosen from pure sci¬ 
ence and technical aides of question of 
shale oil recovery, special emphasis be¬ 
ing placed on retorting problems. 

868— ANON. Does Oil Exi.st in Oil 
Shale? Petroleum Times, 7, 199 
(1922). , 

Tests by the V. S. Bureau of Mines. At¬ 
tention is culled to belief that oil does 
not exist as such in oil shales, based 
mainly upon insolubility of organic mat¬ 
ter of shales in ordinary petroleum sol¬ 
vents. Writer calls attention to fact that 
extracted material, though not oil ac¬ 
cording to common meaning of term, is 
like certain hydroarbons which result 
from the oxidation of petroleum. A 
table of per cent extraction by different 
solvents on various shales is appended. 

866-ANON. Refining of Shale Oil 

Naphtha. Chem. Age (London), 7, 
No. 165, 209 (1922). 

Best results obtained at Boulder, Colo¬ 
rado, by U. S. Bureau of Mines in re¬ 
fining shale oil naphtha obtained by the 
use of 70% sulfuric acid followed by 
regular water and caustic soda wash and 
doctor treatment, 

871—ANON. Refining of Shale Oil. 
Chem. Age (London), 7, No. 167, 287 
(1922). 

Scrubber naphtha recovered from ac¬ 
tivated charcoal absorber of poor qual¬ 
ity. Retort g^s must be scrubbed to 
retain low boiling gasoline for blending 


with less veflatile fractions. Activated 
charcoal is suggested as more satisfactory 
than ordinary oil scrubbers. 

872- ANON, Oil Shales of Esthonia. 
Pet. World, 10 . No. 258, 104 (1922). 

Describes the extent of the area and the 
development to date. 

873- ANON. The Fusion Patent Shale 
Retort. Petroleum Times, 8, No. 
183, 70 (1922). 

Essential features to be considered in 
retort designing discussed. Fusion rotary 
retort materiily different from other 
rotary types and promises, to occupy a 
prominent place. Prevents scale forma¬ 
tion and obviates caking of retorted ma¬ 
terial. Results of tests on representa¬ 
tive shales given. 

874- ANON. The Turner Shale Re¬ 
tort. Petroleum Times, S, No. 185, 
122 (1922). 

The Turner retort is to be used in re¬ 
torting Norfolk shales. 

876-ANON. The Oil Shale Industry 
and its Problems. Petroleum Times, 
8 , No. 186, 145 (1922). 

Excerpts from brief of Mr. Robert D. 
Hawley, attorney lor one of the parties 
to the litigation in the case tried in the 
U. S. Land Office at Glenwood Springs, 
Colorado. Oil shale os an ultimate fac¬ 
tor in oil production and an established 
industry in working the oil shales is not 
doubted by those who are familiar with 
American oil shale resources. 

876— ANON. Developing the Norfolk 
Oil-Shales Fields. Petroleum Times, 
8, No. 186, 157 (1922). 

Discussion of the Turner Retort. Inter¬ 
view with the inventor. 

877— ANON. Retorting of Oil Shales. 
Petroleum Times, 8, No. 188, 233 
(1922). 

Description of low temperature carboni¬ 
sation plant near Bombay. Probability 
of its adaption to western U. S. shales u 
suggested. 

878— ANON. Experimental Distillation 
of shales. Petroleum Times, 8, No, 
188, 250 (1922). 

Experimental investigations indicate that 
stationary and revolving retorts give- 
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equivalent .results in quality and quan¬ 
tity of oil when in both progress of dis¬ 
tillation of shale is identical. Low tem- 
pmture (preferably not exceeding 460°) 
distillation produces best oil. of 

oil forming material of the shale is ren¬ 
dered soluble in CSs by heating. This 
was not oil but the product decomposed 
to shale oil &t about, 390° C. 

879— anon. Sulfur in Shale Oils. 
Petroleum Times, 8, 331-2 (1W2); C. 
A., le, 4055. 

Present methods of treating oils to re¬ 
move S compounds are listed and dis¬ 
cussed. FbSOi is suggested ns a desul- 
furising agent becau.se of its non-emulsi¬ 
fying qualities and the ease of regen¬ 
erating the sulfate from the sulhde. 

881— ANON. South African Oil Shales. 
Petroleum Times, 8, No. 197, 578 
(1922). 

Further exploration in South Africa by 
the Dutch Oil Company will not be con¬ 
tinued at the present time. 

882— ANON. The Oil Shale Position 
in South Africa. Petroleum Times, 
8, No. 197, 580 (1922). 

Development is suggested by small local 
mining companies, equipped with retorts 
and conveying their product by means 
of a joint pipe line to a central refinery. 
F. W. G. Brown estimated gross returns 
of £2 per ton of shale at a cost of £1 
per tun, making the profit £1, using a 300 
ton per day plant. The estimated cost 
of the plant is £150,000. Paying of 
bounty by government might aid as an 
impetus toward development. 

883— ANON. Another New Process for 
Shale Distillation. Petroleum Times, 
8, No. 198, 599 (1922). 

A continuous process carried out at the 
Buffalo Foundry and Machine Com¬ 
pany’s plant at Buffalo. Low tempera¬ 
ture distillation produces 28A gals, of 
uncracked oil per ton of Kentucky 
shale. 

884— ANON. Developing the Norfolk 
Oil Shale Fields. Petroleum Times. 
8, No. 199, 638 (1922). 

Provisions of the license granted to the 
Pentney Syndicate, Ltd., for developing 
Norfolk Shales. 


886 - 7 ANON. The African Gil Oirpom- 
tion. Ltd. Petroleum Times, 8, No 
201, 731 (19«). 

After extensive investigation, tlie Royal 
Dutch Shell has decided to not exercise 
their option. Development will be con¬ 
tinued by a local corporation. 

886- ANON. Retorting Oil Shale on a 
New Principle. Petroleum Tunes, 8 , 
746 (1022). 

The Hampton-Ryau digestion I'roi'ess is 
described. 

887- ANTUOP()FK, A. The Oil Shale 
Development and the Oil Shale In¬ 
dustry in Fstlionia. Z. augew. 
fliem., 38, 617-51 (1922). 

Loealion anil geologic formation de¬ 
scribed. Shale of animal origin and esti¬ 
mated to consist of one and one-half 
billion Ions. Bums readily with a sooty 
flame. Utilised for fuel, gas and oilpriai- 
iicls. The bitumen coiileiit is 498% and 
yields 20'/e by weight of oil, Distillation 
is by means of internal heat, preheated 
flue gases supplied from distillation 
chamber from shale, being used. 

888- BAlLEY, EDWIN M. The Shale- 
oil Industry of Scotland. J. Inst. 
Petroleum Tech., S, 465-90 (1922). 
C. A., /7, 1,326. 

Complete but concise ileacription of 
equipment and processes of Scottish 
shale-oil plant given. 

889 - BARRETT, N, 0. Illinois Bitu¬ 
minous Shales. III. State Geol Sur¬ 
vey, Bull. No. 38, 441-80 (1922). C. 
A., 17, 1711. 

Shale deposits of nine counties descriljed. 
Oil ranged from 0 to 488 gals, per ton. 
An average would be misleading but of 
18 samples, 5 yielded 36.0-488 gals.; 8 
yielded 11.6-18.4 gals., and 7 yielded 05- 
4 5 gals, per ton, .Sonic giving little oil 
yielded much gas 

890 - BACON and HAMOR. American 
Fuels. /, 394-515 (1922). 

The Distillation of Coal at Low Tem¬ 
peratures, Chapter VII of book, was 
written by F. Parkman CofBn. 

891 - BERGH, SVEN V., and LARSEN, 
K. E. Shale Industries in Germany, 
France, Great Britain and Norway. 
Teknisk Tidskrift, 88 , 305-15 (1922); 
C. A., 16, 2598. 
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Report of a tour of inspection. Mane, 
photographs, sketches and several analy¬ 
ses. 

892- BOTKfN, C. W. Relation of 
Shale-oil Residue to Other Bitumens. 
Chem. Met. Eng., 16, 445-8 (1022). 
C. A., te, 1501. 

The products obtained by distilling 
heavy “shale-oil residue,” gilsonite, as¬ 
phalt, and rosin from an Engicr flask 
and at ordinary pressure arc compared 
as to sp. gr., boiling range, N content, 
and unsaturation. The “shale-oil resi¬ 
due" and gilsonite each contained 2 % of 
N, of which 72R and 765%, respectively, 
were lost during the distillation. This in¬ 
dicated that high molecular weight N 
compounds were decomposed. Per cent 
of ‘saturated” in products obtained by 
distilling each material, except rosin, de¬ 
creased fairly regularly with increase of 
boiling point of the fraction examined. 

893- BOTKIN, C. W. Saturated and 
Umiaturated Oils from Shale. Chem. 
Met. Eng,, 16, 398-401 (1922); C. A., 
16, 1501. 

Fifty-cc. portions of cnide shale oils 
from Utah, Wyoming, Kentucky, Cali¬ 
fornia, England and Scotland were dis¬ 
tilled from a 100-cc. Engler flask at 
a rate of 1 drop per second. The crude 
oils decomposed thermally, forming 
coke, oils, and gas. Oils so formed 
lower sp. gr. and contained more satu¬ 
rated hydrocarbons than cnide oils. N 
content of the distilled oil higher than 
corresponding cnide oils. Cnide oils ob¬ 
tained by retorting Colorado shale with 
steam contained 13.6% of gasoline that 
was 50% saturated. Same shales at 
higher temperatures and without steam 
produced of gasoline that was 

52.4% saturated. Gasoline is distillate 
to 410° F. Since prevention of crack¬ 
ing diminishes yield and does not im¬ 
prove quJity, it is not justified insofar 
as retorting procedure determined by 
gasoline yield. 

894- BOTKIN, C. W., and BOYD, R. 
W. Oil Shale Unsaturates, Petr. 
Age. 10 , No. 11, 78-85, and No. 12, 
26-27 (1922): C. A., 17, 465 and 629. 

Experiments conducted to determine un¬ 
saturation by iodometric methods. Hanus 
method gives lower I number when ex¬ 
cess of I small, and higher number when 
excess of I larger, than is obtained by 


Hubl method. With large excess of I 
neither method reliable. Hubl-WaUer 
solution gives more nearly constant re¬ 
sults with varying excesses and is, there¬ 
fore, more desirable for determinsition of 
I number of shale oils. Hanus solution 
apparently better fitted for detection of 
diolefins by Faragher’s method. Diole¬ 
fins present in li^t fractions and prob¬ 
ably in heavy fractions of once run oil. 
The I number of crude oil only slightly 
higher than that of once run oil, yet 
H,S04 absorption of crude oil much 
greater. Light fraction with an I num¬ 
ber 26 times that of heavy fraction has 
a H,SOi absorption only 0.75 times that 
of heavy fraction. 

895 - CAMBRAY, M. The French 
Shale Industry. Oil Eng. Finance. I, 
477 (1922); C. A., 17, 3096. 

General information of bituminous shales 
and their mineral and organic constitu¬ 
ents given. Discusses FVench shale in¬ 
dustry retorts used, methoils of distilla¬ 
tion, (NH.)jSOi manufacture, refining, 
characteristics of products, and their uses, 
and present and future prospects for in¬ 
dustry in France. 

896- CRONSHAW, H. B. Oil Shales. 
London; John Murray, Albemarle 
St.; 80 pp.; C. A. 16, 1503 (1922). 

Monograph prepared under direction of 
Mineral Resource Committee of Impe¬ 
rial Institute. Description of principal 
known areas offering promise as future 
shale oil fields. Guide to oil shale fields 
of world. 

897- CUNNINGHAM-CRAIG, E. H. 
The Oil Shale of Esthonia. Engineer¬ 
ing, ns, 624 (1922); C. A., 16, 2777. 

Lecture before Institute of Petroleum 
Technologists. Esthonia shale (also 
known as kukersite) is oldest and rich¬ 
est shale being worked, except for tor- 
banites, which are frequently classed 
with cannci coal. Oil shales up to 8 ft. 
thick are quarried in open workings. 
Layers of shale are separated by bands 
of limestone, which is crumbly, much 
like sandstone. About 50% of so-called 
shale is calcite debris of fossil trilobites 
and brachiopods. This shale believed to 
be example of inspissated petroleum 
absoibed by colloidal inorganic matter. 
As high as 90 gals, of petroleum obtained 
from ton of this diale. Probable future 
of oil-shale industry discussed. 



ABSTRACTS OF SHALE OIL ARTICLES 


271 


898-CUNNINOHAM-CRAIO, e. h. 

The Oil Shalea of Esthonia. Petro¬ 
leum Time*, 7, 673, 697 (1922); 

C. A., te, 3198. 

Mineral matter in shale has the com¬ 
position of l^ller's earth and limestone. 
Yield of oil 60 gals, per ton. Distilla¬ 
tion does not begin at low temperatures 
but when it does begin is rapid and 
completed under 460° (7. Does not be¬ 
lieve distillation of this shale in ver¬ 
tical retort to be practical. Different 
theories as to origin are discussed. Esti¬ 
mates 1000 million tons of shale in 
these deposits, yielding from 70 to ^ 
gals, per ton of 0.92 to 0.93 sp. gr. oil 
containing little S and easily refined. 
Solid paraffin will be almost entirely 
absent. 


899-CUNNINGHAM-CRAIG, E. H. 
The Development of Oil Shales and 
Torbanites. Oil Eng. Finance, i, 
478-82 (1922); C. A., 17, 3096. 

Oil shale an absorption piquet due to 
so-called argillaceous deposits of petro¬ 
leum formed in adjacent parent oil 
fields. Torbanites are essentially prod¬ 
ucts of carbonaceous phase and are, 
broadly speaking, a special form of can- 
nel coal developed in situ. Their advan¬ 
tages over oil shale are: (1) They yield 
their oil at a lower temperature; (2) 
they give a higher yield (80-100 gals, 
per. ton for some French torbanites); 
(3) the oil is of better quality, having 
less refining loss and yielding more 
valuable refined products. Torbanites 
are gels formed in situ by combination 
of petroleum as it forms in minute 
globules with colloidal mineral matter. 
In contrast, oil shale is a depMit which 
has absor^d and held oil obtained from 
elsewhere, losing a portion of lighter 
and more valu^le oils, but relatively 
gaining in N* content. A torbanite, on 
the other hand, is a petroleum deposit 
formed in situ, very rich in all forms 
of oil, and so much so as possibly to 
make it uneconomic to extract the 
(NH<)>^<. Discussion of occurrence of 
^ale deposits, prospects of exploitation 
and methods of retorting given. 


900-CROUSE, C. A. Oil Shales of 
Kentucky. Combustion, P* 237 
(1922); Chem. Age (N.Y.), SO, 
383 (1922). , 

Kentucky has enormous oil shale depos¬ 


its yielding 15 gals, oil per ton dials. 
Amenable to steam shovel mining there 
is said to be 90,(XX),0(I0,0(X) tons of such 
shale. Every other factor except high 
oil yield favors Kentucky as center of 
large shale oil industry. 

901- DAY, DAVID T. Petroleum and 
Natural Gas. Mineral Ind., SI, 499- 
552 (1922); C. A., 17, 3780. 

Data on markets, trade, and the world's 
production conditions in various fields 
discussed and world's oil-shale deposits 
considered. 

902- DVORKOVir/,. PAUf-. Desul¬ 
phurising Shale tills. Petroleum 
Times. S, 380 (1922). 

Letter to the author of “Sulfur in Shale 
Oils,” Petroleum Times, 8, 330 (1922). 
Dvorkovitz suggests treatment of shale 
before distillation to hold sulfur in the 
ash as only means of eliiiiinating sulfur. 

903- ESTlIONlAN CONSULATE. New 

York City. Estlioiiian Oil Sliiile as 
Fuel. Commerce Reports. 1) 8. 

I)ept. Commerce. Dec. 4 (1922), 

p. 600. 

Cost of oil shale as fuel power approxi¬ 
mately half that of wooil and turf. Oil 
shale is being used as a fuel by several 
railways and it is proposed to use it us 
fuel for ships. 

9{)4_FELL, D. a. Oil Shale and a 
Future American Industry. Petro¬ 
leum Tillies, 7, 417 (1922). 

Appeal for the recognition of nature's 
hiipiily of oil shale as potential resource 
of oil and short description of geology 
of shale together with its pnipertics and 
methcal of shale oil production. 

906—FELI,. D. A. Nat. Petroleum 
News, U, No. 18, 89, 90, 93 (1922); 
C, A„ 16, 2219. 

Fell process, shale crushed in gyratory 
rock breakers and delivered to vertical 
retorts at top hopper; it works through 
into bottom hopper by gravity. Steam 
introduced into retort at point where 
shale attains highest temperature. Three 
products obtained: crude oil, crude naph¬ 
tha recovered by means of scrubber 
towers and NHi. 

906 -FRANK 8 , A. J. Chemical Engi¬ 
neering and Economics in Shale Oil 
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ProductioD. Petroleum World, 19, 
124 (1922); C. A., 18, 1313. 

The problems are discussed. 

907-FUANKS, a. J., and GOODIEE, 
B. D. Preliminary Study of the 
Organic Matter of Colorado Oil 
Shales. Quarterly, Colo. School of 
Mines, 17, No. 4, Oct. (1922). 

By successive heating at 300° to 330* C. 
for periods of eight hours and extrac¬ 
tions, extracted heavy bitumen without 
producing any oil. Total time of heat¬ 
ing was 129 hours to complete process 
of transformation from kerogen to this 
semi-solid bitumen, the oil forming con¬ 
stituent of kerogen. Concludes that this 
decomposition not a depolymerization 
nor does it take place at definite tem¬ 
perature, but within wide range of tem¬ 
peratures. Rate of decomposition is 
much greater at higher temperatures. 
Bitumens produced at different tempera¬ 
tures were apparently not of same com¬ 
position. Oil forming part of the kero¬ 
gen is a complex mixture. 

008-freeman, NAT. H. Internally 
Heated Retorts. Petroleum Times, 
8, 88 (1922); C. A., 16, 3198. 
Internally heated retorts for shale in¬ 
dustry are not practical from theoretical 
standpoint. 

909-FREY, WILLY, and FABER, 
ALFRED. Production of Benzine 
and Lubricating Oil from Coal and 
Crude Oils. Chem. Ztg., 48, 377-9 
(1922); C. A., 18, 2403. 

The cracking process patented by Blum- 
ner (German patents 338346 and 340,- 
991; also several pending applications) 
is recommended for making motor fuel 
and lubricant from lignite tar, producer 
tar or shale oil produced in Germany, 
or from imported low-grade petroleum 
products such ns gas oil or Mexican 
crude oil. The oil sprayed into lower 
section of decomposition autoclave from 
which it passes to superimposed chamber 
filled with Raschig rings and surrounded 
by bath of molten metal. Construction 
is such that rapid circulation of molten 
metal along the wall exposed to furnace 
is insured. The apparatus is small, but 
has large daily capacity. The following 
yields are claimed; from lignite producer 
tar: 302% benzine, 34.4% lubricating 
oil and paraffin, 16% asphalt, 16.9% gas 


and loss and 23% HiO; from shale oil 
(Middle Germany); 323% benzine, 
31.0% lubricating oil and paraffin, IS.4% 
asphalt, 203% gas and loss, and 0.5% 
H/3. 

911- FYLEMAN, ERNEST. Separa¬ 
tion of Adherent Oil or Bitumen 
from Rock. J. So. Chem. Ind., 4 I, 
14-ieT (1922), 

Tar sands of Alberta, underlying many 
square miles adjacent to the Athabasca 
River, constitute one of world’s largest 
potential oil supplies. Oil is asphaltic 
m nature, and present to extent of 15 
to 25 Imperial gallons per long ton. Oil 
removed by heating sand to ^° C. and 
gently agitating with one-tenth per cent 
solution of sodium carbonate. Recovery 
accomplished at relatively low cost. 

912- GAVIN, MARTIN J. Analytical 
distillations of typical Shale Oils. 
Bur, of Mines, Rept. of Investiga¬ 
tions, 2332, 12 pp. (1922); Eng. Min. 
J. Press, US, 883-4; Petroleum 
World, 19, No. 260, 181 (1922); 
C. A., 16, 2024. 

Oil shale studies of Bureau of Mines 
conducted in cooperation with State of 
Colorado and University of Utah. Typi¬ 
cal oil shales from different localities 
were retorted in carefully regulated re¬ 
torts of different types. Different shales 
gave flifferent products under like condi¬ 
tions and the same shale gave different 
products under different conditions. Main 
problem to get a maximum yield of 
best product. Effect of distilling crude 
oil after retorting shale described and 
characteristics of various shales sum¬ 
marized in tabulated form. 

913- GAVIN M. J. Oil Shale-His- 
torical. Technical and Economic 
Study. Bur. Mines, Bull. No. 210, 
201 pp. (1922); C. A., 17, 1711. See 
Abs. 1086 for 1924 revision. 

Descriptions given of foreign deposits of 
oil shale and of U. S. deposits. Nature 
and origin of oil shales, including antiiy- 
ses of mineral content, and nature of 
destructive distillation of oil shale dis¬ 
cussed. History of oil shale industry 
outlined end development of Scotch 
industry given in detail. Present status 
of industry and economic importance 
to the U. 0 . discussed. Types of retorts 
used in U. S. given. Froblems of ths 
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indwtiy outlined fully, with suggeetiaDi 
for wiving some of uiem. Other chan- 
ten are: The Future of the .Oil Shele 
Industiy in the U. S., Estimate of Costs 
and Profits in the Industry, Sampling 
and Arraying of Oil Shale, Physicm 
and ^emioal Data on Colo. Oil Shale. 
This is probably the best anil fullest 
description of the shale oil industry pub¬ 
lished before 1923. 


914-OAVIN, M. J., and AYDE- 
LOTTE, J. T. SolubiliW of Oil 
Shales in Solvents for Petroleum. 
Bur. Mines, Repts. of Investiga¬ 
tions, No. 2313, 3 pp. (1922); C. A., 

le, ifioo. 

Samples ground to puss 20-mesh, and all 
material passing 60-mcsh rejected. Ex¬ 
tracts ^ CCl., CS., Me,CO, Et,0, C.H.. 
and CHCI. were similar in appearance, 
being dark brown or black, and more or 
leesnuid. Not appreciably affected try cold 
cone. HjBO. or HNO,, insoluble in cold 
and slightly soluble in hot alcohol. Per¬ 
centages extracted varied from traces to 
lO.Mw of weight of shale, and up to 
68S% of distillation yield. largest 
amounts were extracted by acetone and 
chloroform. Per cent extraction by sol¬ 
vents is no criterion of distillation yield. 


911I-GAULT, H., and BOISSFXET, L. 
Contributions from the Petroleum 
Laboratory of the Univ. of Straas- 
burg. Mat. Grasses, 14 , S030 (1922). 
A distillation analysis of bitumen from 
Auvergne is given. Certain Esthonian 
schists from Kukera, Kochtel and Vana- 
moiae gave 10 to 35% of cnide oil by 
distillation. 

91ft-GUISELIN. A. I,ignites and Bitu¬ 
minous Shales. Chimie et industrie, 
7, 1225-9 (1922); C. A., 16, 3378. 
Plea for taking of reliable inventory of 
French resources and for their proper 
uliliation. 


917—GUTHRIE, V. B. Fleming Process 
is Found Successful by Sterling 0. 
" A R. Co. Nat. Petroleum News, 
June 28 (1922), p. 23. 

Time cycle of running given and yield 
of light distillate, heavy distillate, still 
bottoms, coke and loss in percentage. 
75% of light disUllate below 419“ F. 


918-GW08D0V, 8. P., and NAGOZ- 
HOV, N. N. Ue Nature of Hydro¬ 


carbons produced b^ the Destructivi) 
Distillation of Weimam Oil Shales. 
Petredeum Shale J. (Russia), l/f, 
194 (1922); J. Inst. Petroleum Tech., 
9, 157-8A: C. A., 17, 3601. 

Material to be tested was from light 
fractions (below 170° C.), obtained by 
destructive distillation at low teinpem- 
tures and treatment with weak acids 
and alkalies. Initial material ronsisting 
chiefly of unsaturated compounds, was 
separated into 2° C. fractions. From 
results of densometrie, refractometrio 
and ciyoscopic tests to which individual 
fractions were subjected Gwosdov and 
Nagoxhov conclude that some of essen¬ 
tial constituents of shale oil are hydro¬ 
carbons of the dihydro- and the tetra- 
hydro-beniene series. 

919—HAAS. PAULINE. Monograph ol 
the Shale Oils of the German lias 
E. Braunkohle, SO, 67.3-81, 726-31, 
741-8 (1922); Dissertation Heidel¬ 
berg; C. A., 16, 1860. 

Geology, economic value and historical 
development of the industry. 

921- nENTZE, E. Oil Shale. Petro¬ 
leum Z., 18, 1233-47 (1922); C. A„ 
n, 466. 

Shales are classified as primaiy slialea, 
those in which bitumen occurs, and sec¬ 
ondary shales as those from which bitu¬ 
men has migrated. Esthonian shales are 
primary shales. Origin and geological 
formation of Esthonian shales discussed. 
Kukcrsite often runs high as 76% bitu¬ 
men and 16 to 16% oil. 1/Ow tempen^ 
tiire distillation gave best remilta in oil 
vield. temperature limits being 300 to 
C. Use of shale for direct burning 
on the grate and for retorting discussed. 

922— HENT7,E, E. The Possibility of 
Isolating Bitumen in its Original 
Condition from Bituminous Shales. 
Z. angew. Chem., S6, 330-1 (1622); 
cf. C. A„ 16, 2598; C. A., 17. 1325. 

Separation of bitumen and mineral con¬ 
stituents of a diatomaceouB earth and 
of shale, kukcrsite, attempted in fpl-' 
lowing way. About 2 kg. of each min¬ 
eral was treated for 14 days with ddute 
HCl at ordinary temperature. After Ca 
ion and Fe ion removed as thoroughly 
ns possible a similar treatment of re«- 
duc with dilute HF and then with 40% 
HF followed. Latter treatment required 
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4 weeka for kuketBite and 2 weeka for 
the earth. Deep olive-green, party resi¬ 
due obtained from the earth. It dried 
quickly and could then be rubbed to a 
powder. Removal of mineral constitu¬ 
ents was, however, incomplete in each 
c^. Residues accordingly extracted 
with CHCli, the best solvent for these 
products. After evaporation of CHCli, 
a rtiff. plastic, olive-green residue re¬ 
mained from diatomaceous earth sample. 
The extraction from kukersite dark 
brown and also plastic. Not all the bitu¬ 
men was recovered; 68 g. of possible 
80 g. was recovery from kukersite. Por¬ 
tions of these bitumens were mixed 
with silica or with clay and lime (same 
percentages as mineral constituents in 
original) and distilled from a glass re¬ 
tort. Percentages of volatile products 
obtained smaller than from minerals 
themselves. Decrease was 1% for diato¬ 
maceous earth and 5% for kukensite. 
Likewise, the percentages of low-boiling 
constituents recoverable from tars were 
increased. Coke from recovered bitu¬ 
men had higher per cent of C than that 
from mineral iteelf. These differences 
indicate that original bitumen not iso¬ 
lated by process used, and changes at- 
Mbuted to polymerization. The "crack¬ 
ing” of polymers gives rise to increased 
percentages of low-boiling products. Pos¬ 
sibility of separating bitumen by electro¬ 
osmosis good. Microscopical examination 
shales riiows that bitumen associated 
with clay, and latter functions as pro¬ 
tective colloid. 


023-HOLMBERG, BROR. Researches 
on Shale. Inginiorvetenskapens Aka- 
demiens Handlingar, 6,88 pp. (1922); 
Chem. Zentr., mt, IV, 82; C. A., 
i7, 2777. 

Monograph on dry-distilled Swedish 
shale oil, socially cement-shale. Ben¬ 
zine from Schonen, behavior of which 
toward reagents described, with extrac¬ 
tion experiments on alum shale by vari¬ 
ous methods and action of heat on ^ale 
bitumen. 


824 —HOLMBERG, BROR. Bituminous 
Shale. Tek. Tid., 6«, 563-5, 609-11 
(1922). 

Address presenting data on examination 
of samples of shale, coal and other min¬ 
eral deposits of Sweden. 


825— HOSEIN, A. J. Aspects of Colo¬ 
rado’s Oil Shale Industry. Proc 
Colo. Sci. Soc., 1 /, 295-328 (1922); 
C. A., le, 4^. 

Comprehensive review of possibilities of 
production of oil from Green River 
shales of Utah and Colorado, with 
description of these geologic formations. 
Mining costs, probable cost of construc¬ 
tion of plants and armual depreciation 
estimated. Eleven processes considered 
as most promising possibilities for re¬ 
torting described and discussed in detail. 

826— HUTCHIN8, T. W. STAINER. 
The Fusion Rotary Retort. Petro¬ 
leum Times 8, 823 (1922). 

Description of this retort with diagrams 
and results of test runs on different mate¬ 
rials. 

827 — INGS, G. A. Tar Sand Experi¬ 
ments in the Athabasca Field. Oil 
& Gas J., il, 92 (1922). 

Crude oil can be produced from these 
sands at cost of 35^ per barrel. Oil 
will average 14% gasoline, 45% kero¬ 
sene and 6% residue (bitumen chiefly). 
Extraction or distillation on ground 
claimed to be feasible. 

828 — JENSON, J. B. Shaloilogy and 
Oil Shale Nomenclature. Petroleum 
Times, 7, 95-7 (1922); Chem. MM. 
Eng., ge, 509-12 (1922); C. A., 18. 
1313. 

Plea for development of scientific vocab¬ 
ulary for oil shale industry, with recom¬ 
mendations. 

820-JONES, C. L. The Problems of 
the American Shale Oil Industry. 
Chem. Met. Eng., 28, 546-53 (1922); 
C. A., 18, 1500. 

Outline of present state of our knowl¬ 
edge in vanous divisions of field of oil 
shale technology, with suggestions for 
future investigations. Study of nature 
of kerogen may be attacked first by 
mearis of morphology, microscopy and 
physical characteristics. Separation from 
inorganic material may be followed by 
study of its chemical properties. Several 
methods for separation as well as re¬ 
agents and solvents for ascertaining its 
chemical nature suggested. 

831-KARRICK, L. C. Factors affect¬ 
ing Products from Destructive Dis- 



ABSTRACTS OF SHALE OIL ARTICLES 275 


tillatioo of Oil Shales. Septs. In¬ 
vestigations, Bur. Mines, No. 2324, 
S pp. (1022); C. A, 16, 1501. 
Decomposition of kerogen on pyrolysis 
influenced by physical moperties of min¬ 
eral portion of shale. Even distribution 
of heat complicated by difference in 
thermal conductivity of kerogen and 
mineral matter. Dehydration of some 
salts, e.g., CaS0.2H,0, and decomposi¬ 
tion of carbonates and sulfides take 
place at retort temperature and gases 
formed may alter course of decomposi¬ 
tion of the kerogen. Pressure may de¬ 
velop in interior of pieces of shale, 
owing to resistance offered to escape 
of vapors. Vapors then heated to higher 
temperature than would otherwise be 
the cose. Each shale must be studieil 
as special problem, in order to esl.ab- 
lish effects of temperature, rale of apply¬ 
ing heat, presence of gases, etc., upon 
character of products formed. Devonian 
shales of eastern U. S. contain spores 
laigely, while those of Green River dis¬ 
trict contain, in addition, resinic and 
cellulosic materials, as do some caiinel 
coals and slates of eastern U. S. Much 
of difference in products obtained from 
these various materials in given process 
of pyrolysis due to difference in mineral 
surotances. Temperature lag from out¬ 
side to inside of charge in retort illus¬ 
trated and discussed briefly. Fine grind¬ 
ing suggested as important subject of 
research. 

932-KOGERMAN, P. N. The Chemi¬ 
cal Composition of Esthonian Miil- 
dle-Ordovician Oil-Bearing Mineral, 
Kukersite. Private publication by 
the author, Dorpat, 1922, 2.5 pp.; 
C. A., 18, 4336. 

Two oil-bearing minerals, kukersite and 
dictyonema shale, form two layers, Cam¬ 
brian and Middle-Ordovician strata in 
north of Esthonia. Kukersite more im¬ 
portant, deposits being 1500 million tons. 
Water content varies with location of 
scam and with hygroscopic condition of 
air at quarries. Average value 35%, 
although air-dry samples rarely exceed 
1%. Ash content varies between ^ and 
50%. No oils extracted by organic sol¬ 
vents. At 600° C. largest yields of oil 
obtained, about 76 gals, per ton. Chide 
oil dark brownish with slight greenish 
fluorescence, sp. gr. 0.936. Very little 
(NHt)BO< is obtained from kukenite. 


Crude tar may be used directly as fuel. 
Paraflin content low. Acid numben of 
fractions from a vacuum distillation (30- 
50 min.) vary from 4,0 to 75. 

933- MacKENZIE, J. C. D. The 
Turner Internally Heated Retort. 
Petroleum Times, July 1, 1922, 15; 
C. A., 16, 3201. 

Description of this apparatus (or distill¬ 
ing of shales. 

934- MARCUSSON, J., and PICARD, 
M. The Composition of Peat and 
Shale Tiir. Pclrolcuiii Z., 18, 637-8 
(1922); C. A., 16. 3379. 

Peat liir digested with ether gave black 
residue composed of oxy-acids and their 
esters, together with salts of Fn and 
Ca. Hliale tars tested in same way gave 
10-22% fatty and oxy acids, ineluding 
those present as Ca salts, and 5% of 
basic substances. 

936-MeCANN. W. S. Uecent Experi¬ 
mental Work in the Rnsevale (Balti¬ 
more, N, B.) Oil Shale Aroa. Can. 
Dept. Mines, Memoir, 1S9, 66-60 
(1922); C. A., 17, 1325. 

Plant used, though complete in itself, 
a unit of possible future plant of much 
greab'r capacity. Designed to treat oil 
shales by Wallace process. Cliarge of 
about 1000 lbs, shale heated in retort 
for 3 hrs. at approximately 730“ and 
steam injected into retort during process. 
Volatile constituents withdrawn by 
vaeiiutii from inner duct of retort to 
water-cooled condensers where oil is 
condensed and gases carried to ammonia 
scrubber plant, (’oniparison of yields by 
Wallace retort with ^oteh tube iiietboda 
gave 2.5 gals, in favor of fonner. Work¬ 
ing data of plant given. 

936—MoKF.F,, R. II. Gasoline from 
Oil Shale. Chera. Age (N.Y.), SO, 
1-4 (1922); C. A., 10, 1147. 

Green River shales of Colorado, Utah 
and Nevada alone, in known deposit*, 
call furnish eight times total amount of 
well-petrolenm so far proiluced in U. B. 
Decomposition of oil shale is endother¬ 
mic, about 450 cal. being absorlied per 
gnim of oil and gas firoduccd. Primary 
decomposition product a heavy bitumen, 
oil (oroied as secondary cracking prod¬ 
uct. Decomposition temperature definite, 
400-410° C. Gasoline from shale oil by 
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ordinuy cracking proceBcea will be col* 
ored, malodoroui, and inclined to csr- 
boniae. McAfee proceaa vill give stable, 
water-white gasoline of pleasant odor 
but process more expensive. Scottish 
eetort, primarily designed for recovery 
of N& not best adapted to handling 
American shales, which require a retort 
designed prinuiriiy for recovery of oil. 

e37-McKEE, R. H. Shale Oil. J. Ind. 
db Eng. Chem., U, 847 (1922); 
Petroleum Times, 8 , No. 197, 681 
(1922). 

Discusses gasoline and petroleum situa¬ 
tion. Extensive experimental work on 
shale as source of oil being carried out 
by the Colorado School of Mines and 
also by U. S. Bureau of Mines. Catlin 
Shale Products Co. of Elko, Nev., has 
apparently solved primary retorting 
problems and is operating. Stages in 
decomposition of bitumen described. 
Excellent light lubricant obtained from 
shale oil. Moderate temperature retort¬ 
ing produces up to 20% nitrogenous 
bases which will in future compete with 
nitrogen bases of coal tar. 

938- MITZAKIS, MARCEL. The Oil 
Encyclopedia. London. See Engi¬ 
neering, US, 499 (1922) for review. 

Devotes some space to discussion of 
shale oil. 

939- NARBUTT, J. The Isolation of 
Organic Substances in Esthonian Oil 
Shales. Z. angew. Chem., SB, 238-9 
(1922); C. A., IS, 2598. 

Powdered shale was evaporated to dry¬ 
ness with HCl, extracted in a Soxblet 
apparatus with MeOH until no reaction 
with (NHOiS occurred. The residue 
was then dried, evaporated with HF 
and later repeatedly with HCl. The 
mixture was washed and again extracted 
with MeOH. The organic matter (about 
one-third the original material) was ob¬ 
tained quantitatively. It is a dark brown 
powder with density less than 1, yields 
26% of ash (chiefly Fe,Oi), is partly 
soluble in aromatic hydrocarbons like 
naphthalene and phenanthrene at 300- 
390°, with partial decomposition, and, 
when heated alone to 300^350°, decom- 
oses into a clear brown oil and a car- 
onaceous residue, and evolves a gas 
containing HiS. 


941- NORMAN, J. T. Recent OU Oiale 
' Developments. Petroleum Times, 7, 

610 (1922): C. A., Id, 2219. 
Esthonian fields are briefly described. 
Attention is called to inevitable decline 
of well production of crude oil. 

942- REEVES, J. R. The New Albany 
Shales of Indiana. Bur. Mines, 
Repts. Investigations, No. 23W, 
8 pp. (1922); C. A., 17, 206. 

Principal oil shale of Indiana known as, 
New Albany shale. Normal thickness of 
shale beds about 100 ft. Microscopic 
examination of thin sections of shale 
reveals resinous appearing spores and 
spore cases. Typical New Albany shale 
contained moisture 082, volatile matter 
1586, fixed C 664, ash 77.78, total S 
488%. The shale yields 6 to 14 gals, 
per ton of oil of d. 0.940. Viscosity at 
130° F. 43. Per cent tops 47.6 (distilling 
up to 276° C.). N content 06%, equal 
to 42.6 lbs. of (NH<)aSO< per ton. Potash 
content too low to be of commercial 
value. 

943- REEVES, J. R. A Section through 
the New Albany Shale. Bur. of 
Mines, Repts. of Investigatioiu, 
No. 2426, 3 pp. (1922); C. A., 17, 
1325. 

A boring made in Clark County, Indiana, 
and core divided into 31 sectiems of 3 ft, 
each.- Yield of oil for upper 60 ft., fl.6 
gals, per ton: between 50 and 60 ft., 
yield low; while from 60 to 98 ft. it 
Hver^cs 7.0 gals, per ton. That oil¬ 
forming material of shale is of same 
composition throughout its depth is 
shown by small variation in sp. gr., and 
amount of tops from crude oil. 

944- RINNE, E. Oil Shales. Pt. II. 
Fuel Shales and Shale Oil Recovery 
in Esthonia. Petroleum Z., 18, 1441-4 
(1922); C. A., 17, 3098. 

General review of shale deposits of 
Esthonia, giving analj^ of various 
samples and of &ale oils distilled there¬ 
from. 

945- RUSSELL, W. C. The Mining of 
Oil Shales. Railroad Red Book, 69, 
1051-6 (1922); C. A., 17, 629. 

Russell describes Colorado shale depos¬ 
its and discusses methods to be employed 
in mining same. 
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Mg—SOLLNGR, MAX. QasifioatioD of 
Oil SfiiJea at the luubruck Qas 
Plant. Qai u. Wauerfaoh, 6 B, 6144; 
Z. Ver. Qas .Waaserfach, 61, ‘31-4, 
38-8 (1822); C. A, 17, 201. 

Shide of poor quality oonasting of 
clay 30^%, limestone 30-40%, organic 
material 3-20% and small amounts of 
S, N, P, alkjiea, silicates, etc. By gasi¬ 
fication, it yields 16-20 cu. m. of 3000 
cal. gas per 100 kg., OJ kg. tar, 80-85% 
residue, remainder being coke for firing. 
Hesidue suitable for making artificial 
building stone by further treatment in 
a lime kiln. A by-product which has 
been made subject of patent is CaS for 
use as a dehairing agent in leather 
manufacture. 

047— SOUVIRON, L., and RANZ- 
AULES, M. The Occurrences of 
Bituminous Shale in the Communes 
of Ronda, Alpandeire and Cortes 
de la J^ontera Malaga. Bol. ofic. 
minas met., 6, No. 65, 29-68 (1922); 
Rev. Geol, 4. 793; C. A., 18, 804. 
The bituminous shale has a thickness 
of 20 cm. to 2 m. Outcrom are numer¬ 
ous. Mean content of oil 6%. 


948—STARR, CHAS. C. Sampling of 
Oil Shale. Eng. Mining J.-Press, 
m, 873-7 (1922); C. A., 18, 2403. 
On account of low value of material, 
accuracy in sampling oil shale impor¬ 
tant. Sampling may b#by diamond drill 
or careful surface sampling of all strata 
of possible commercial value. Surface 
sampling should be accompanied by 
careful study of strata to determine uni¬ 
formity or lack of uniformity of oil con¬ 
tent and o^er characteristics. If weath¬ 
ered outcrop cleaned off, leaving fresh 
appearing shale, strata of good or me¬ 
dium shale may be sampjed directly on 
surface. Upper strata of rich shales vari¬ 
able in surface structure and oil content. 
Sampling from this type shale should 
be in numerous places to obtain true 
value. Average error of properly taken 
surface samples about 26%. 


040-STARR, CHAS. Oil Shale from 
a MiiuDK Viewpoint. Petroleum 
Times, 8, No. 183, 73 (1922). 
Mining shale not comparable to mining 
coal. Before opening large shale mine 
certain factors must be conadered. 
Loeatiem of mine entrance, reduction 


plant, waste dumps, etc., are diseusHd. 
Methods and machinery will be devel¬ 
oped as a result of experience with dif¬ 
ferent type shales. 

981-SWINNERTON, A. A. Treat¬ 
ment of Oil Shale from New Bruns¬ 
wick by the Ryan Oil Digestion 
Process. Can. Dept. Mines, Sum¬ 
mary Kept., 1922, No. 605, 210-8 
(1922); C. A., 18, 1563. 

Several runs made on a laboratory scale 
resulted in no definite conclusions, owing 
mainly to excessive handling losses, prin¬ 
cipally in centrifuging operation. Proc¬ 
ess is not recommended for treating 
New Brunswick shales. 

962- TAKAHASHI, JUNICHI. Sili- 
coils Shales in the Oil Measures of 
Japan. J. Geol. Soc. Tokyo, ft), 17- 
27 (1922); Japan J. Geol. (Jeog., 1, 
19A; C. A., 17, 2096. 

The chemical and petrographical exam¬ 
ination of the silicons shales which con¬ 
stitute the lower part of the Japanese 
oil measures is dehcribed. 

963- TAKAHASHI, JUNICHI. Mioro- 
globulilcs in the Oil-Measure Shales 
of Japan. J. Geol. Soc. Tokyo, 89, 
SMI (1922); Japan J. Geol. Geog., 
1 , 19-20A; C. A., 17, 2896. 

Numerous fine globules of yellowish or 
brownish color, 0.06-6.002 iiiui. in diam- 
iitcr in oil-mcasurc shales have been 
viirimi.-ly referred to as resin, spores, 
bitumen, etc. Examination under the 
UK tallographic microscope shows that 
tliey are composed of radiating fibers 
of ‘Fe sulfide. This suggests that the 
shales belong to organogenetic rocks 
formed under anaerobic conditions. 

064—VAULEY, THOMAS. Bureau of 
Mines Investigate Gold in Oil Shales 
and its Possible Recovery. Bur. of 
Mines, Repts. of Investigations, 
No. 2413, 10 pp. (1922); C. A, 17, 

Gold in oil shales can be determined 
accurately by the ordinary fire-assay 
method. Only small percentage of total 
gold recovered by cyanidation or chlor¬ 
ination treatments, which would there- 
foie not be feasible commercially even 
III till' presence of conimercial quantities. 
In the .samples of shale examined the 
gold :u»aycd no more than 504 a ton, 
and is of no commercial value. 
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fl6fr-V0N ANTROPOFF, A. The Oil 
Shale Development and the Oil 
Shale Induatn in Rathonia. Z. 
angew. Chem., SS, 647-51 (1S22); 
C. A., 17, 872. 

Location of deposits given. Relation 
established between geological forma¬ 
tions of Esthonia and shale deposits. 
Kukerssche shale is found in layera inter- 
stiatified with limestone. Shale is of ani¬ 
mal orwn, as shells and fossils are found 
in it. Deposit contains 800 sq. km. and 
is estimated to contain 1% billion tons 
of shale. The shale has d. 12-1.6 and 
chocolate brown color when moist, dry¬ 
ing to a light gray. Material easily 
lifted with match and bums with 
bright sooty flame. If powdered and 
atomised into fire it bums readily. The 
air-dried shale contains bitumen 492%. 
The volatile content is 66.7%, coke 48% 
and ash 38.5%. Shale is utilised for fuel, 
cement, gas and oil products. Its ash 
content is applicable as one of the con¬ 
stituents of cement. It yields 300 cu. m. 
gas per ton with 38% tar. The use for 
gu manufacture has not been profitable. 
Since August, 1621, a Pintsch retort of 
9 tons capacity per 24 hours has proven 
successful and two more are being in¬ 
stalled. The distillation is by means of 
internal heat, preheated flue gases sup¬ 
plied from distilling chamber from spent 
shale being used. Vapors are cooled and 
condensed and the remaining gas is 
used for fuel. No extra energy beyond 
that derived from the sliale needed. The 
amount of oil is 20% by weight. Sp. gr. 
of cmde oil is l.OI, viscosity (Engler) 
68 at 60°, heat 6700 kg. cal. No para¬ 
ffin is present in the oil. 

0B6-VON GROELING, A. E. The 
Newer Methods of Shale Oil Extrac¬ 
tion. Petroleum Z., 18, 487-493, 593- 
545 (1922); C. A., 16, 3198. 

Various processes in use for the extrac¬ 
tion of shale oil described and their 
merits discussed. American digestion 
method described and its superiority 
over Scottish process in retorting Colo¬ 
rado shales is emphasized. Suggested 
that the use of superheated steam would 
give better results. 

967-VON ZUR MUHLEN, L. Oil 
Shales. Ft. III. The Distribution 
of Oil Shales in the Eastern Part 
of European Russia. Petroleum Z., 
18, 1477-82 (1922); C. A., 17, 1134. 


General description of these, depodts, 
with analyses. Principal deposits lie 
along Volra and between it and Ural 
Rivers, richest and most extensive being 
Steppes of Obschi Syrt. Economic con¬ 
ditions bearing on development die- 
cussed. Short bibliography appended. 

9B8-WINCHE8TER, DEAN E. Fac¬ 
tors Influencing the Value of Oil 
Shale Lands. Petroleum Times, 8 , 
413 and 655 (1922). 

General discussion as to what lands are 
valuable for their oil shale. Classifica¬ 
tion of oil shale lands in tabular form 
included. Oil shales are variable in 
physical and chemical characteristics. 
Occur mostly in Tertiary in Rocky 
Mountain region. Valuable oil shales 
occur throughout the total thickness of 
Green River formation. Value of any 
oil shale property depends upon many 
factors, i.e., richness, geographical loca¬ 
tion, mining and reduction facilities. 

9B9—WOBLING. A New Apparatus 
for Distillation Analysis and Experi¬ 
ments with Oil Shale. Braunkoble, 
21 , 453-4 (1922); C. A., 17, 206. 
Inclined porcelain tubular retort in an 
electric oven found most effective ap¬ 
paratus for distilling oil shale on an 
experimental scale. By distilling 400 g. 
of shale for 3-4 hrs. with 2 kw.-hrs. 
power consumption yield of tar obtained 
greatly exceeding that from any other 
type of apparatus. The water and tar 
distilled over were condensed in a modi¬ 
fied Pciicot condenser, and the gases 
were freed from H,S and (jo« by 
Pb(OAc), and KOH. Oil shales from 
various localities showed great differ¬ 
ences in tar, the consistency varying 
from thin liquid to solid. Light ofl 
contents in general low, whereas the 
oils from 150° to 250* reached 30-40%, 
with thick oils from distillation in 
vacuo up to 300° approximately same, 
and pitch residue of 10-20%. Towards 
300° decomposition became considerable, 
and distillate became deep red. Con¬ 
tent of alkali-soluble constituents only 
about 5%. Treatment with BiS(54 
caused considerable resinification. By 
preliminary removal of the basic com¬ 
pounds with dilute HtPO,, this did not 
occur. The S content varied greatly. 
Even with long heating with Zn dust, 
the per cent S could not be reduced. 
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and diatillation of the ehale with Fe 
failed to decompoee the organic S com- 
pounda. High mercurieation and I noa. 
indicated conaiderable per cent of un- 
' aaturated compounda, differentiating 
ah^e tar fundiunentajly from petro¬ 
leum. 

961- WRIGHT, W. J. Geology of the 
Moncton Map-Area. Can. Dept. 
Minea, Memoir, No. 129, 60 pp. 
(1922); C. A., IT, 1203. 

Geological description uses 28 pages. 
Remainder of paper devoted to oil 
shales of this area and Nova Scotia. 
Analyses of 43 samples of 20 lbs. each 
of shales from Albert County, New 
Brunswicic, are tabulated. Excluding 2 
barren samples, ash content ranges from 
63.0 to 83.6%; B.t.u. per lb.. 630 to 
4200, average about 1600; N, 021 to 
0.71%: yield of oil per ton, 4A to 
322 Imp. gals.; yield of gas per ton, 
380 to 1485 cu. ft. The B.t.u. per cu. ft. 
of the gas ranged from 280 to 770. Fifty 
tons of shale from the Baltimore, N. B., 
area sent to Scotland and retorted by 
the Pumpherston Oil Co. The results 
of this test were; Oil per ton, 40.0 Imp. 
gals, with a sp. gr. of 0.92; (NH.)£0., 
77.0 lbs. per ton. Five other samples 
from this area gave from 39.0 to 568 
Imp. gals, of oil and 30.5 to 112.2 lbs. 
of (NHjIjSO. per ton. Five samples 
of shale from New Glasgow, N. 8., 
gave from 22 to 14.7 Imp. gals, oil per 
ton. 

962- ALDERSON, V. C. A Compre¬ 
hensive Survey. American Mining 
Congress Report (Milwaukee Meet¬ 
ing), 1923; Mining Congress J., 
Oct. (1923), 383-385. 

963- ALDERSON, V. C. Oil Shale- 
A General Survey. Mountain State 
Mineral Age, 1^14, Sept. (1923). 

964- ALDERSON, V. C. Oil Shale, A 
R6sum5 for 1922. Railroad Red 
Book, 40, No. 1, 9-22 (1923); C. A.. 
17, 1134. 

966 —ANON. Oil from South Afncan 
Shale. Petroleum Times, 9, 251 
(1923): C. A., 17, 1646 (1923), 
Lamplou^-Harper process of shale dis¬ 
tillation said to yield distillate contain¬ 
ing no permanent gases. Crushed shale 


fed into vertical retort through hopper 
and does not come into contact directly 
with fireheated surfaces of retort, l^m 
retorts vapors pass into fractionating 
and scrubbing tower where crude ou 
separated into light fraction, lubricat- 
ing oil, gear and axle greases, wax and 
bituminous residue suitable for road 
construction. Lighter fractions (b. 60- 
300') rise into upper part of tower 
and thence into special apparatus in 
which motor spirit, kerosene and suh- 
stitiile for paint oil formed. Yield of 
49.4 gala, crude oil per ton shale ob¬ 
tained, yielding 40% of motor spirit. 

966- .4N()N. Chilian Oil Shale. Oil 
Eng, & Fmaiiee, S, iW-S (1923); 
C. A,, n, 1711 (1923). 

Analysis of 19 samples of shale from 
near Pular, Chile, showeil oil runteiit of 
12-14j)%. Oil distilled has s-p. gr. of 
()93-l wliieli .-inks to 08.87 on standing. 
Distillation test.s show 8% below 1(X)*, 
12% between 100' and 150”, 18% be¬ 
tween bK)' and 200“, 20',e la twecn 200“ 
and 2.')0‘’, 38% between 250' and 300“ 
and V,'c of a pitch residue. On mixing 
all fractious below 200“ and redistilling, 
over CiiO, a pale yellow oil of fragrant 
odor obtained which did not deteriorate 
III 3 months. S in original oil less than 
0.25%. I’aralliii content about 10-12%. 

967— ANON. New Rotary Shale Retort. 
Cheiii. Age (N. Y.), St, 9-10 (1923); 
C. A., /?, 1712 (1923). 

Retort desigueil by j. R. Newbery de¬ 
scribed 5-Ion retort gave 3(4 bbls. oil 
))er day from shale with oil content of 
27':.'. gala, per ton. Retort consists of 
number of shelves arranged one above 
the other; heated shale carried by arms 
through complete revolution on each 
shelf and then falls through slot to next 
slielf. Healing is through center flue. 

968— ANON. Retorting Experiments on 
Norfolk .Shale. Petroleum 1'iiiies, 9, 
729-30 (1923); C. A., 17, 2498 (1923). 

Brief description of 10 experiinenta which 
have lacn carried out with different 
types of shale retorts at Setch, near 
King's Lane, England. Scotch retort 
appeared to give best results. 

969- -ANON. Progress of Oil Shale Re¬ 
tort in the United States. Petro¬ 
leum Times, 418, Sept. 22 (19^). 
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Deacribes different retorte invented in 
the United Statee which have promiee 
of being eucceeeful. 

971- bailey, E. M. Elootch Bitu- 
minoue Shales. Chimie et Ind., 
^edal No., 423-8, May (1923); 
C. A., 77, 3246. 

A description of distillation process and 
purification of oil. 

972- BATTLE, JOHN B. Shale Oils. 
Industrial Oil Engineering, 157-163 
(1923). 

Devotes Section 4b of this book, “Indus¬ 
trial Oil Engineering,” to shale oils. 
Location of shales, products obtained, 
future of American shale oil industry, 
general r5sum5 of subject of shale oil. 

973- BERTHELOT, CH. Modem Fur¬ 
naces for the Distillation of Bitu¬ 
minous Shales. Chimie et Ind., 
Special No., 439-42, May (1923); 
C. A., 17, 3246. 

Description of Scottish retort, Fischer 
rotary furnace, and Salemi horisontal 
furnace. 

974- BORDAS, F. Terminology and 
Physical and Chemical Characteris¬ 
tics of Petroleum Products. Chimie 
et Ind., Special No., 89-94, May 
(1923); C. A., 17, 3094. 

Discussion of necessity of precise and 
clear definitions, with Ust of commercial 
products derived from Pechelbronn 
petroleum, commercial bensene and tar 
products, and commercial products from 
Autun bituminous shale products, and 
their chief properties. 

976-BOTKIN, C. W., and BOYD, 
R. W. Petroleum Age, 11 , No. 3, 
56-62 (1923); C. A., 17, 1134. 
Decomposition attending distillation of 
oil shales lowers percentage of N in 
fractions, but does not materially change 
I numbers. I numbers of acid-soluble 
oil decrease very rapidly with increase 
in gravity and boiling point. Decompo¬ 
sition increases N content of acid-soluble 
oil and causes large increase in I num¬ 
ber of light fractions which contain high¬ 
est amount of “new” saturates. I num¬ 
ber of acid-soluble portion of heavy 
fractions similar to olefins of e^ual boii- 
iiw point. Ught unsaturated acid-soluble 
oils from shale contain over 1% of N. 


It is suggested that compounds siinilar 
to these may make up ram-forming con¬ 
stituent of gasoline and that large ratio 
of I number to H^04 absorption number 
may serve as indication of presence of 
these constituents. 

976- BOTKIN, C. W. Thermal Decom¬ 
position of Shale Oils under Pres¬ 
sure. Railroad Red Book, 40, 887-92 
(1923); C. A., 18, 164. 

Paraffin base and asphaltic base shale 
oil heated at about 3%° under pressure 
of gases produced by decomposition gave 
87 and 81%^ respectively, of oils recov¬ 
ered, containing, respectively, 11 and 
26% of oil distilling to 150°, an increase 
in this fraction of 10 and 195%. Per 
cent of saturates in light fraction from 
cracked oils 75 and 64%, respectively, 
an increase of about 25%. Mixed base 
shale oil decomposed under conditions 
similar to Burton cracking process, yield¬ 
ing 65.4% oil by weight, 23.9% of which 
distilled below 150° and 56% below 210°, 
an increase of 40% in last-named frac¬ 
tion. Per cent of saturates in this frac¬ 
tion 56, or 12% higher than same frac¬ 
tion of original crude oil. Thermal 
decomposition of shale oils under in¬ 
creased pressures, therefore, very mate¬ 
rially increases yield of crude motor fuel 
and also at same time improves refining 
qualities of fraction much beyond that 
of similar fractions distilled at atmos¬ 
pheric pressure. 

977- BREUER, P. K., and BROCHE, 
HANS. The Presence of an- Oil 
Shale Rich in Tar in Germany. 
Brennstoff-Chem., 4, 299-1 (1923); 
C. A., 18, 324. 

Shale exists in Saxony which on dis¬ 
tillation from aluminum distilling ap¬ 
paratus gave primary tar 68.9, residue 
23.6 and primary gas 75%. Tar con¬ 
tained phenol 11.6, lubricating oils 358 
and solid paraSins 22.4%. 

978- BRUNSCHWEIG. Brief Descrip¬ 
tion of the French Bituminous 
Shales. Chimie et Ind., Specud No., 
394-7, May (1923); C.A., J7, 3246. 

979- burroughs,' E. H. Bibli¬ 
ography of Petroleum and Allied 
Substances in 1919 and 1929. U. S. 
Bur. of Mines, Bull. 216, 374 pp. 
(1923); C. A., 17, 2368. 
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There ve 4SS2 entrite and author and Detailed resulte of testa on Burma ahale 
subject indena. in retort given. 


Ml—CAMBRAY, A. Bituminous 

Shales. Qiimie et InrL Special No., 
398-410, May (1923); C. A., IT, 3246. 
Description of bituminous shales, their 
properties and methods of working. 

9S2—CABEY, H. Motor Fuels and En¬ 
gines of the Future. Oil & Gas 
Journal,«, No. 36,94 (1923); C. A., 
tS, 488. 

Carey discusses possibilities of shale oil 
and alcohol as future substitutes for 
gasoline. 

983-CASTELLI, GAETANO. The 
San Romedio Mine of Bituminous 
Schists in the Trentino. Rasa. Min. 
Met. Chim., 69, 113-8 (1923); C. A., 
18, 1193. . ... 

Mountain range of Anaunia dividing 
Adige and Non valleys composed cliicfly 
of triassio rock, especially dolomites. 
Near Mollaro these dolomites covered 
by Jurassic and cretaceous rocks and be¬ 
tween dolomite and Jurassic limestone 
are strata of bituminous schists. Latter 
grayish black, usually have schistose frac¬ 
ture (though occasionally conchoidal 
one) and analyse (ash free) in per cent: 
H 8-10, C 70-80, 0-l-N 3-16, S 0.9-8. Dry 
distillation gives (1) 6-30% (av. 15%) 
of thick, dark oil, da> 0.928, soluble in 
bensine and OSj, insoluble in HtO, rich 
in 8, pyridine bases and unsaturated 
compound, strongly antiseptic and valu¬ 
able for pharmaceutical use; (2) approxi- 
nmteiy 6% of NHiOH (4-10 g. NIL 
per liter); and (3) combustible gas (40- 
60 cu. m. per ton of schist) containing 
chiefly CEL, with some CO and CnH,n 
compounds. By sulfonating crude oil, an 
ichthyol product equal to foreign grades 
obtained. 


984-CROZIER, R. H. A New Devel¬ 
opment in the Treatment of Oil 
Shales. Min. Mag., 99, !M6-9 (19231! 
Petr. Times, 10, 774; C.A., 18 , im. 
New retort developed in Rangoon, India, 
described. Believed that large onM of 
thifi type may be built to handle 500 or 
1000 tons of diale a day at low cost, 
against only 4A tons for large Scottish 
retort. Tests indicate that complete fra^ 
tionation of oil may be obtained direct 
from shale in one continuous operation. 


98B-DAY, DAVID T. The ToAanitee 
of Nova Scotia. Oil Eng. and Fi¬ 
nance, S, 37-42 (1923); CA., 17, 1134. 
General discussion of shale deposits of 
this region. Oil obtainable from these 
shales amounts to 38-60 gals, per ton 
and (Nft)£04, 71-80 lbs. per ton. Rep¬ 
resentative sample gave (in%): oil 17.7, 
water 3.3, gas 3.0, C 84 and ash 676. 
Oil had sp. gr. of 0852. Distillation tests 
compared with Mexican crude petro¬ 
leums. 

986-day, DAVID T. Oil Shales of 
the United States. Oil Eng. A Fi¬ 
nance 3,209-15 (1923); C.A., 17, 1546. 
General survey of industry. 

087-DAY. DAVID T. Oil Shale. Oil 
Eng. & Finance 3, .383-4 (1923); C. 
A., 17. 2047. 

Complete extraction of oil in Monterey 
(Cal.) shale possible in Soxhiet appa¬ 
ratus with CCL as solvent. Product 
after evaporation of solvent was thick 
asphaltic material similar to oil obtain^ 
from wells drilled into crevices of dia- 
toniuccous earth in Uiis region. Pores of 
dialomaccous eartli in this locality 
coarser than those in most sliales and it 
IS suggested that extent to which oils in 
shales will yield to solvent action de- 
IH iids upon proportional coarseness of 
absorbing material in shale. 

988-DAV, DAVID T. Oil Shale in 
Esthoiiia, Oil Eng. A Finance 3. 
505-7 (1923); C.A., 2189. 

Extent of hliale deposita, products fonuod 
and their uses discussed. Production fig¬ 
ures for 1922 given. 

g8g._DAy, J. Retorting Norfolk shale. 
Petr. Times, 9, 840 (1923); C. A., 
n, 2778. 

991 -DEJARNY MARCFX E. Note 
oil Ksthonian Shale Deposita. Chiuiie 
ct Ind., Special No., 439-42 (May, 
1923); C. A., 17, 3246. 

Description of deposits and of experi¬ 
mental distilling plant of Esthoniah gov- 

(TIlinCDt. 

992 -DELOISY, E., and ORAUCE, E. 
Chimie et Indj Special No., 434-8 
(May, 1923); C. A,, 17, 8248. 
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Proceas coniista eoentially in treating 
ehale in gaa producer, using air mixed 
with portion of fixed gases produced after 
separating oil, and condensing products 
of distillation. With somewhat make¬ 
shift apparatus over 1000 tons treated 
from August, 1921, to March, 1822, which 
shows it was commercially practicable. 
Yield about 701. per m.* kg.) nearly 
same as that obtained in Scotch retorts 
with same shale, and 10-12 kg. of (NH 4 )i- 
SO 4 per ton of ehale. Function of gas 
injected with air two-fold: its combus¬ 
tion takes place of primary combustion 
of fixed C of shale (which caused super¬ 
ficial slagging of shale); it then reacts 
with fixed C and gasifies it by means of 
endothermic reaction which prevents 
slagging. Oil had a density of 0.930, 
slightly higher than that of oil obtaincil 
in Scotch or French retorts, probably due 
partly to incomplete condensation of 
lighter distillation products and partly to 
absence of cracking of distiilcd oil. 
Phenol content (about 6 %) about same 
as that of oils obtained in retorts, but it 
contains 16-17% of unsaturated hydro¬ 
carbons as against 8-9% in oils obtained 
by usual processes. Amount of outside 
fuel required calculated at about 08- 
0.6% of shale treated; and about 350 m.', 
gas having a calorific value of 1100 cal. 
available per ton of shale. 

993- DE MAZARRASA, J. M., and 
LUNA, J. The Bituminous Miner¬ 
als of the Province of Santander. 
Bol. oficial minos metalurgia 192S, 
VII, 1; Fuel in Science ik Practice 
3, 264; C.A., IS, 3475. 

Santander sliales occur in Lias over wide 
area but contain only 6.7% kerogen. 
Typical sample contained H,0 1.15, ash 
7060, volatile 11.30, fixed C 8.30, N 0.16, 
S 2.(10. Distillation of Cianca shale in 
superheated steam gave 220 1. of gas, 135 
g. of liquids and 765 g. of residue per kg. 
Liquids on distillation gave in per cent: 
H,0 62.2; oil 0-85° 0.7, 85412° 0.7, 112- 
42° U, 142-70° 12, 170-230° 26, 230- 
70° 202; residue and loss 11.4. Gas had 
per cent composition: COa 19.0, CO 
15.2, 0 0.1, H 40.1, N 4.6, hydrocarbons 
21.0. Other samples gave similar results. 
Oil-shale industry of Scotland and else¬ 
where described. 

994- DUMAS, PHILIP. The Bitumin¬ 
ous Shale and Boghead Coal (tor- 


banite) Industry. Cbimie et Ind., 
Special No., 387-93 (May, 1923); C. 
A., 77, 3246. 

Discussion of importance of bituminous 
shales and of boghead coal as source of 
oil and of NHi. 

995— ^EL^, S. C. Cretaceous shales of 
Manitoba and Saskatchewan as a 
possible Source of Crude Petroleum. 
Can. Dept. Mines, Summary Rept. 
1921, No. m, 34-41 (1923); C. A„ 
n, 2640. 

Geological features and origins of these 
shales described. Analyses of about 30 
samples gave from 1 to 10.9 Imperial 
gals, of crude petroleum per ton. S con¬ 
tent of 6 samples of oil averaged 66 %. 
Gas yield from 13 representative samples 
ranged from 410 to 1130 cu. ft. per ton. 
Two samples of gas gave approximately 
CH. 30%, CO. 28, H. 8.2, CO 2.1, net 
calorific value 350 B.t.u. per cu. ft. These 
sliales of little present economic impor¬ 
tance as po,ssible source of petroleum or 
of (NH,),SO.. 

Oil Shales of Canada. Ibid 41-55. 
Summary and review of available infor¬ 
mation regarding oil shales in various 
Canadian provinces given. Abundance 
of petroleum in other localities and pro¬ 
duction of (NH,).SO< from other sources 
than shale make shale industry, at pres¬ 
ent, unprofitable. Yet oil-shale deposits 
of Canada remain potentially valuable 
national asset. 

996- EASTERFIELD,^T. H., and MC¬ 
CLELLAND, N. lilew Zealand Min¬ 
eral Oils. Chem. A Ind., 43, 936^ 
(1923); C. A., 73, 462. 

Attempts to establish mineral oil indus¬ 
try of New Zealand disappointing thus 
far. Three kinds oil produced, kauri oil 
by distillation of peat from kauri-gum 
lands, yield 40 gals, oil per ton peat; 
oil wells near New Flymouth. Shale 
from Orepuka in Southland extensive. 
Shale in beds 4'-5' thick with rotten roof 
and substratum of coal of about 12 ' 
thickness. Shale yields 38 gals. oU, 19 
pounds (NH 4 )iSOa per ton together with 
sufficient gas for heating retorts. Distil¬ 
lation gave burning oil, 25.9%; lubricat¬ 
ing oil, 17.6%; pai^n 20.1% and sm^l 
ercentages of other fractions. Shale oil 
as sulfur content 1.79%. 
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007 —BLWORTHY, R. T. Nova Scotia 
Torbanitea. Oil Eng. & Finance, S. 
608-10 (1923). Cf. Ibid S, 37-42; C. 
A., 17, 2180. 

Behavior of kerogen at temperature of 
300-660° studied under microscope. Ma¬ 
terial darkens slightly at 300° and quite 
noticeably at 400-650°. At 450° violent 
decrepitation occurs and from 500 to 
550° material assumes lighter color about 
equal to that of ash left in crucible after 
ignition. When 1.324 g. heated under 
vacuum of % cm. Hg no gas evolved 
below 380°. Twenty cc. collected between 
380° and 440°. At that temperature oil 
vapors evolved and condensed. At this 
point pressure about 30 cm. of Hg. Rapid 
evolution of gas and oil occurred to 
500°. Further heating to 700° gave no 
more oil or gas. Residue gave on analy¬ 
sis C 35.3%, H 1.4%, and ash 63.2%. 
Gas was COi 260, CO 2.66, 0 635 (av. 
of 2 samples), unsaturated hydrocarbon 
14.37, CH. and C,H. 44.10 and H 8 84%. 
Yield per ton 254 U. 8. Gal. of od and 
1750 cu. ft. of gas. Ultimate analysis 
of kerogen showed C 61.27. H 8.,58, 0 
(by difference) 11.49, ash 18.74%, ratio 
C/H 7.14. Solvents had litt|e effect 
on shale. Flotation tests unsatisfactory. 

998- EMERICK. G. VON. Oil Shale 
and Its Utilisation. Gluckauf 60, 
113-20 (1923); C. A., 77, 1711. 

Occurrence, properties and distillation of 
oil shale reviewed, with desenption of 
past methods of gasification. 

999- ENGLISH. E. F. The Oil-shah- 
OiiestioD. S. African J. Ind., 6 , 30S- 
14 (1923); C. A.,1193. 

Subject treated under following hcinl- 
ings: Scotch industry, retort design, 
American sh^e, results in U. S.. funda- 
mental research, retorting of oil shale, 
effects of steam, motion of shale, neces¬ 
sary conditions in shale treatment plant 
and design of retorts for treatment of 
S. African shale. 

1000- FETTKE, CHARLES R. 0.1 

Resources in Coals and (Tartmnace- 
ous Shales of Pennsylvania. Fourth 
Series, Penna. Geol. Survey, 119 PP- 
(1923). , 

BuUeUn gives clear and full discussion of 
general petroleum situation and ouUook 
for substitutes fw petroleum. Carbon- 
aceom shale deposita of Pennsylvania 


described in detail and results given of 
large number of experimental laboratory 
runs for production of oil from wen 
shales and cannci coiiU. For comparison 
parallel runs using shales from Western 
fields included. 


lOOl-FETTKE, CH.\RLES R. Cannci 
Coal and Carbonaceous Shale de¬ 
posits of Pennsylvania. Trans, Am. 
Inst. Milling Met. F.ng., No. I233-p, 
13 pp. (1923); C. A., f7, 2492. 
Important eannel eoal and cannel shale 
deposits of Pennsylvania describwl as to 
geological occurrence, niicriweopie struc¬ 
ture and oil-yielding qimlitii's. Labora¬ 
tory. distillation of typical eannel coal 
(upper Kittanning) gave 50.1 gals, crude 
oil and 28 gals, light oil (recovered from 
gas) per ton. Results of analytical dis¬ 
tillation of crude oils and per cents of 
saturation in fractions given, (hi dis¬ 
tilled from 1’cnn.sylvania eannel eoids 
ami shales was commercially n'lined prior 
to advent of petroleum industry. 


1002-I’RANKS, a .1., and OODDIEH, 
B. I), Organic Matter of Colorado 
Oil Shales Oil Eng & Fniaiice, 
17.5-7, 257-61 (1923); C. A., 17, 3782. 
Discussion of Ihooncs of origin of oil 
shales given in attempt to explain nature 
of kerogen Work ot other mvestigatom 
reviewed. Kerogen comsist-s of oil-form¬ 
ing ami cokc-formingconstituents. About 
8% oi former soluble in CS.. Remainder 
can be decomposed to series of heavy 
bitumens from which cnide oil obtained 
by destructive distillation. Coke-forramg 

const ituents decompose siniiiltanenualy to 

form fixed C and gas. Primary deconi- 
iiosition occurs not at definite tempera¬ 
ture but within range. Primary decom¬ 
position resembles cracking and is not 
dopolymeriz ition. Bitumens produced at 
(lilTeri'nt tcmiioratures not of same com¬ 
position. Oil-fonning part of kerogen 
IS complex mixture. 


1003-OAULT, H,. MAURICE NIC- 
^ ”eOUX, G.OT'IRSCH and R. GUIL¬ 
LEMET. Macro- and Micro-meth¬ 
ods of Ultimate Analysis of Bitu¬ 
minous Shales. Mat. grasses 16, 
6461-6 (1923); C. A ,/7, 2778. 

In macro-analysis most important factors 
sampling, temperature and t*'™ 
biistion. In determination of C accur^ 
resuits could be obtained only in quarts 
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tube* at white heat, by burning {or 4-S 
hn., and using 0 for combuati<»i. Much 
more concordant results obtained for H. 
In micro-analysis satisfactory results for 
C readily obtained on 6-10 mg. of shale 
by burning at dull red heat for about 30- 
36 min. Larger quantities of sample gave 
low results. For H, portion of tube con¬ 
taining Ft. boat ^ould be heated to 
bright redness, and amount taken should 
contain about 3-6 mg. of organic matter. 
Quite possibly some of published analy¬ 
ses of bituminous shales and other solid 
fuels incorrect. Micro-analysis far simp¬ 
ler and more accurate for this kind of 
work. 

1004-OAULT, H., and BOISSELET, L. 
A Study of the Bituminous Shales 
of Bourbon-St. Hilairh. Mat. grasses 
iS, 6486-70 (1923); C. A.. 17. 2777. 
Shale contained HiO 1.63, ash 66.60, coke 
(by did.) 8.87-1767, volatile 15.30-24.00, 
C 22.14, H 236, N 067, total S 3.46, 
volatile 8 2.64, non-volatile S 1.29, CHCla 
soluble bitumen 1.64%. Yield of crude 
oil maximum at about 500°, decreasing 
with hi^er temperatures with increase 
in yield of gas. Maximum yield of 
(NAIiSO. (12.0%) obtained at 800°, 
with superheated moist air or steam. 
Distillation should be carried out in two 
stages; (1) distillation proper to S00°, 
with or without steam, (2) gasiheation 
with superheated air or steam at 800° 
to obtain NH>. 

lOOft-HANSGIRG, F., and SANDER, 
B. The Bituminous Marl of Ismid, 
Asia Minor. Petroleum Z., 19, 676- 
85 (1923): C. A., 17, 2778. 
Geological and geographical description 
of bituminous deposits in this region 
given. Experimental retort described by 
which bituminous and asphalt content 
of various layers determined. Shale gave 
on distillation about 10% of gas com¬ 
posed of COa 48, unsaturated hydrocar¬ 
bons 6, Ha 40, CHa 2 and air 5%. It ha* 
heat value of 5000 cal. Oil solidified at 
46° because of its hi^ pontent of par¬ 
affin, Asphalt of m. p. 106° obtmned 
from dephlegmator products. This is 
bright, hard, asphalt, of sp. gr. 084, vi^ 
cosity of 50° of 3.4, flash 80° and is 
analogous to best natural asphalt. 

1007—HENDERSON, J. Geology of 
the Nevis Valley. Otago. N. Zea¬ 


land J. Soi. Tech., 8 , 1334 (1923); 
C. A., 18, 211. 

Lignite seams, oil shales and Au gravels 
notes. Three analyses of coal and 7 of 
oil shale given. 

1008— HENTZE, E. The Technological 
Valuation of Brown Coals and Oil 
Shales As Raw Materials for the P^ 
duction of Crude Tar. Braunkohle, 
tt, 433-7 (1923); .C. A., 18, 318, 

Laboratory apparatus described (c/. Qer. 
Pal. 370,720) consisting of vertical retort 
of 15.75 liters capacity. For low tem¬ 
perature coking an Fe retort suitable, 
for high temperatures refractory mate¬ 
rial impervious to gas necessary. Cham¬ 
ber heated by surrounding refractory 
double Jacket of inverted 17 shape con¬ 
taining small-sised heat-resistant C, 
which in turn insulated by thick jacket 
of chamotte powder. Double jacket of 
C serves for passage of electric heating 
current, which enters at bottom, passes 
to other side through outer jacket and 
back through inner jacket. With this 
apparatus characteristics and industrial 
value of anthracite, bituminous coal, 
brown coal, peat, oil shale, wood, etc., for 
high and low temperature coking deter¬ 
mined. I number of shale tar useless in 
valuating quality, since thiophene often 
present and renders determination inac¬ 
curate. Tars containing low per cent S 
such as those from brown coal, oil shales, 
etc., should be utilized for production of 
benzine and lubricating oils, tars with 
meilium 8 for fuel oils and tars with high 
per cent S for pharmaceutical prepara¬ 
tions. 

1009- JAKOWSKY, J. J. Uses of Water 
in the Oil Shale Industry. Bur. 
Mines Tech. Paper, 324 (1923); pp. 
1-50. 

Water needed in shale oil plant for fire 
protection, power plant, raining, retort¬ 
ing, condensing, (NHi)>SO< manufacture, 
nil refining, paraffin wax purification and 
for domestic uses of community. This 
last may be as large (30-80 gals, per 
capita) as all rest together. In mining 
consumption of water proportional to 
tonnage of shale, in retorting and re¬ 
fining proportional to gallonage of oil 
produced. American petroleum refiner¬ 
ies use from 26 to 43 rals. water per gal¬ 
lon crude oil handled but 90% of this 
recovered for reuse. Discusni^ of 
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Murces of water eupijly and of possibili¬ 
ties of pstftial reuse given. 

1011-JONES, J. C. Suggestive Evi¬ 
dence on the Origin of Petroleum 
and Oil-Shale. Oil Eng. iSc Finance, 
S, 443-3, 462 (1923); C. A., 17, 2097. 
Examination of depraits in Nevada indi¬ 
cate oil shales originate as fresh-water 
muds containing high per cent of spores, 
algae and other non-woody material par¬ 
tially decomposed by bacterial action, 
but not sufficiently to raise appreciably 
relative proportion of fats, through re¬ 
moval of other plant substances. Origin 
of petroleum muds, sands and calcareous 
muds deposited in saline waters and con- 
. taining considerable per cent of organic 
matter, largely algal in origin, but raav 
in sp^ial instances consist chiefly of 
other plant and animal remains so thor¬ 
oughly decomposed through bacterial ac¬ 
tion that fats form relatively high per 
cent of organic matter remaining. 


1012—KARRICK, L. C. Distilling Oil 
Shales. Petr. Times, 10, 367, Sept. 
18 (1923). 

Curves given showing changes m produc¬ 
tion of crude shale oil caused by differ¬ 
ent rates (temperatures) of distillation. 


1013-KARRICK, L. C. Effects of 
Temperature and Time of Reaction 
in Distilling Oil Shales on the Yields 
and Properties of the Crude Oils. 
Bur. Mines, Repts. Investigations 
No. 2456, 8 pp. (1923); C. A., 17, 
1885 . 

Varying.rate of distillation of oils from 
oil shale changes quality of oil by modi¬ 
fying temperature at which decomposi¬ 
tion takes place, and by influencing ex¬ 
tent to which reactions of decomposition 
take place. Oils formed during slow dis¬ 
tillation formed at lower ternperatures 
than oils formed during rapid di.stillati(m. 
Proper designs of commercial retorts 
should make possible proper conditions 
of distillation so that oils of desired qual¬ 
ity can be produced. It is concluded, 
although data incomplete, that per cent 
of S and N compounds in crude oil de¬ 
crease as rate of distillation and tein- 
penture maintained decreased. 


1014-KARRICK, L. C., and parry. 
V. P. A Melting-point Bridge for 
Petroleum Shale oue and Shale oil 


Distillates. Ind. Eng. Chem., 16, 
600-2 (1923); C. A., 17, 2498. 

Line of oil to be tested drawn by means 
of .stylus along heat conducting rod. tem¬ 
perature of each end of which different 
and aoeuralely measured. Point deter¬ 
mined where oil passes from solid to 
li<|Ui(l ..tale and melting point calculated 
therefrom bv formula: 

(T. - T.)D/100 - T. = melting point 
where T. is temperature of rod at hot 
end. Tr tenijicralure at cold end, and D 
distance in cm. from cold end to break 
in oil line. 


1016-LOHE.ST, M., and RASSEN- 
FOSSE, A. The conversion of 
Shales lo Plivllite-s. Ann, Soe. (leol. 
Belgique, Id,'37-12 (1923); (' A , IX, 
1«3. 

Analyse-, show water of combination m 
argillaceous material decreases with in¬ 
creasing degree of melamorplusm, like¬ 
wise with increasing age of ileptMits. 
Schists from Cambrian to Carlionifcr- 
ous, respectively, gave following content 
of combined water; 325, 581, 7.24 , 7.92, 
7.86; younger shales, 8.47, 9.85; kaoline, 
13.90. 

1016-M<-KEE, R. H. Gasoline Ten 
Yenrs Ilcncp. Con. Chcin. Met., 7, 
4-6 (1923); C. A., 77, 871. 

Siiivcy of outlook for fill iin> supplies with 
(hscu.ssioii of possibilities of oil shales. 


1017 -MtKEE, R. H., and Ql>OD- 
WIN, R. T. Organic Matter in Oil 
Shale.s. Ind. ICng. Chciii., IS, 343-9 
(1923); C. A., /7, 1711. 
Carbon-hydrogen ration in t.olo. shale 
67 : 1 and oil distilled therefrom by 
vacuum dihtillation 5A ’. 1. Thus lower 
vJoM of oil from given shale which W 
completely carboniseil, higher may be 
la r'cent of saturates m oil. If shale u 
hialed slowly, yichl of oil leas, but its 
iHT cent of saturated compounds la- 
creased. Nature of oil produced largely 
dependent upon method of retorting. 
Different shales have different dcoompo- 
Mtion temperatures and reaction both 
endothermic and exothermic Curves 
give this difference in thermal decomposi¬ 
tion temperatures. Action of several sol¬ 
vents on shale determineil. Not com¬ 
mercially possible to extract oil from 
shale with solvents for oU not present as 
such in shale. Formation of oil tbrougb 
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an "intermediate product” that has been 
isolated. Formation as follows: kero- 
gen, “Intermediate product", shale oil. 
In contrast with formation of unsaturates 
from petroleum by cracki^, vacuum 
distillation of shale yields highly unsat- 
urated “intermediate product” which 
largely converted into saturated com¬ 
pounds by distillation under atmospheric 
pressure. For more complete report on 
examination of organic matter in oil 
shale by same authors Cf. Colo. School 
of Mines Quart., 18, No. 1, Sup. A., 
(1923). 

1018- MORESSEE, G. a Remarkable 
Property of Argillaceous Material. 
Ann. Soc. Geol. Belgique, 48, 173-83 
(1923); C. A., 18, 1453. 

If standard solution of some basic ani¬ 
line dye is added to water containing 
argillaceous material (clay, shale, slate, 
schist, phyllite), coloring matter ab¬ 
sorbed or “fixed” by material, super¬ 
natant liquid remaining uncolored until 
certain number of cc. of standard solu¬ 
tion have been added. This number is 
capacity of fixation and is constant for 
certain degree of metamorphism, de¬ 
creasing from clay to phyllite. Experi¬ 
ments with solution of CuS04 and 
NELOH show mineral salts may also 
be fixed in this way. When shale passes 
into slate or phyllite some of fixed min¬ 
eral salts are freed, to be taken into solu¬ 
tion by circulating waters. Upon en¬ 
countering soluble substance such as 
limestone, mineral deposit would result 
at contact. Believed that presence of 
impurities explanation of this property 
of fixation. Fixation number may pos¬ 
sibly be utilized in determining geologi¬ 
cal horizon of schists or related rock. 

1019 — MURRAY, A. L. The Sanitation 
of Oil Shale Camps. Bur. Mines 
Tech. Paper 324 (1923), pp. 51-57. 

Gives summary of laws governing use 
and pollution of waters, unfortunate ef¬ 
fect of spent shale dumps on domestic 
water supply, proper constructions for 
temporary and permanent outhouses, re¬ 
quirements of water per capita, factors 
on which proper choice of camp or town 
site depenris. 

1021-PASLEY J. F. W. Norfolk 
Shales and the Fusion Retort. Petr. 
Times, 9, 790 (1923). 


Criticism of previous article. Advantages 
of fusion retort set forth. 

1022- PLAUSON, HERMANN. Re¬ 
covery of Oils from Bituminous 
Shales, Peat, Coal, Etc. Petr. Times, 
10 , 87-9 (1923); C. A., 17, 3246. 

Process consists in mechanically driving 
off substance to be recovered by means 
of superheated steam or inert gas moving 
through moss of coal, etc., at rate of 
about 300-600 meters per second. Thus 
organic constituents of bituminous shale 
can be recovered in nearly theoretical 
quantity yield if steam superheated to 
about 350° and under 8 atmospheres of 
pre.ssure is passed through layers of shale 
30-50 em. thick. Temperature on other 
side of layer not over 105-120°. Oils 
thus obtained without decomposition 
and yield up to 50% low boiling point 
hydrocarbons (80-200°). Same yield at 
lower temperature possible if 1-3% of 
solvent like benzene, gasoline, etc., be 
used. 

1023- reeves, J. R. Economic Study 
of the New Albany Shale. Bur. 
Mines, Rept. Investigations No. 
8468, 19 pp. (1923); C. A., 17, 2498. 

Development of shale industry depends 
on several factors such as location in re¬ 
spect to market, climatic conditions, 
transportation facilities, labor supply, 
water supply. Utilization of oil shale 
comparable to utilization of low-grade 
ore. Mining and preparation for retort 
important factors. Shale in this dis¬ 
trict averages about 100 ft. thick, yields 
6-16 gals, per ton of oil of sp. gr. 0.M1 
(60° F.), 41A% b. below 275’; unsat¬ 
uration of this fraction 392%. 

1024- reeves, J. R. Results of As¬ 
says of the New Albany Oil Shale. 
Bur. Mines, Rept. of Investigations 
No. 8498 (1923); C. A., 18, 463. 

Samples used for assay were fresh un- 
wcatnered specimens collected mostly 
from quarries. Apparatus and methods 
used for assaying described in Bull. No. 
210, U. S. Bur. of Mines. Results of 
following determinations tabulated- for 
number of samples—oil yield, water 
yield, sp. gr of crude oil, mstillation, of 
crude, unsaturation of “tops” (fraction 
b. up to 275°) carbon residue from at¬ 
mospheric distillation, yield of scrubber 
naphtha, per cent N. Oil yield varies 
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from iS to 16.7 gab. per too with aver¬ 
age 10.3 gal. Sp. gr. 0.924-0.963 average 
0943. “T^" M9-62.9, average 44.1%. 
Unaaturation “tope,” 39.0-45.0, average 
42 . 1 %. C residue 4.96-707, average 
83%, N 0.107-0.777, av. 0381, or equal 
to 3609 lbs. (NH4)^4 per ton. 

1025 — RITTEE, E. A. Distillation of • 
Oil Shale at Puertollano, Spain. Eng. 
Mining J. Press, tlS, 326-7 (1923); 
C. A., 17, 1712. 

Shale mined at a depth of 300 ft. It is 
oru^ed to 1-2% in. and distilled in re¬ 
torts with capacity of 4 tons in 24 hrs. 
6-ft. vein gives average yield of 30 gals, 
per ton. Scottish (Oakbank) type of 
retort used; consists of upper part of 
iron construction 11% ft. high and lower 
portion of brick 14% ft. high. (NHi)iSO. 
produced sold as fertilizer. Other prod¬ 
ucts kerosene, lubricating oil, phenols 
and paraffin oil. 

1026- SCHEITHAUER, W. Shale Oils 
and Tars and Their Products. 2nd 
ed. revised and enlarged by H. B. 
Stocks, London; Scott, Greenwood 
and Son. 283 pp. Reviewed in Chem. 
Trade J., 72, 705 (1923); C. A., 17, 
2966. 


1027-singer, LEOPOLD. Develop¬ 
ments in the Field of Mineral Oil 
Analysis and the Mineral Oil In¬ 
dustry as well as Oil Shale Investi¬ 
gations in the Year 1920-1921. Petro¬ 
leum Z., 19, 671, 724, 803, 835, 882, 
969,1001,1038,1069, 1110,1170, 1208, 
1243,1278 (1923); C. A., 18, 897. 


1028-SMITH, J. T. Oil-Shale Com¬ 
panies should Manufacture Carbon 
Black, ^ilroad Red Book, 40, 441 
(1923); C. A., 77, 2047. 

Recent tests show that after oil has been 
distilled shale residue yiel^ C black or 
substance similar to it, which can be re¬ 
covered by flotation methods in which 
diale oil u flotation medium. 


1020-STEWART, ROBERT J. G., and 
TRENCHARD, JOHN. The De-. 
structive Distillation of Oil Shale. 
^ 1 ^. Colo. School Mines, 18, No. 
3, 6-32 (1923): C. A., IS, 10«. 

Two steps in tte aiatillation of oU shale: 
(1) conversion of kerogen into bitumen 
and (3) decomposition of bitumen into 


gas, oil vapors and C; both of thess 
steps or stages probably occur at same 
time. Temperature lag between inside 
and outside of piece of shale through 
%-in. mesh, 200 . Products greatly in¬ 
fluenced by retorting conditions. On first 
heating shale heavy oils given off in¬ 
stead of light oils as in case of petro¬ 
leum. This heavy product may be de¬ 
composed into lighter products by addi¬ 
tional heat. Shale used in retorting teats 
came from Elko, Nev., and was claimed 
to be typical or shales found in West¬ 
ern U. 8. Ijiboratory retort 8 in. in 
diameter and 22% in. long and electri¬ 
cally heated used. 2-k|t. charge used. 
Several runs made with different rates of 
increasing temperature in order to deter¬ 
mine this effect. Final temperature ap¬ 
plied in each case 900" F. For similar 
rates of temperature rise there is an 
earlier and more rapid production with 
smaller size of shale. With large sin 
and similar rise in temperature there is 
slower decline in production rale. Rapid 
heating to maximum temperature in¬ 
creases yield and produces more oil on 
an economic basis. Greater bulk of oil 
can be extracted below 800” F. Yield in¬ 
creases with increase in size of shale and 
also with early high temperature. Per 
cent saturation decreases with rapid 
beating and with size of shale. Vacuum 
matenally decreases per cent saturation, 
but increases yield. Sp. gr. decreases 
with increased yield. 


103(>_WINCHESTER, dean E. Oil 
Shale of the Rocky Mountain Re¬ 
gion. U. 8 Geol. Bull. 729 (1923). 
This 200-pagc bulletin contains probably 
the most complete discussion of Ameri¬ 
can Western oil shales from the geologi¬ 
cal standpoint. Distribution, geoloipr, oU 
yield, stratigraphic relations and fossiU 
present arc all gone into in much detail. 
Numerous maps and photographs are 
included. Bibliography on oil shale 
given. 


1031 —bANDA STAN. Concerning Bi¬ 
tuminous “CyprisBchiefer” in Bohe¬ 
mia. Petroleum Z., 19, 601 (1923); 
C. A., 77, 2640. 

Tests made on 49 samples of shale. 
erage moisture content 26-M%. On 
heating, combustible gas and black red- 
due formed. Samples dried at 140 gave 
67-96% ash. Those from the region of 
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Fslkenau have lowest ash content. 
Samples from northern part, soutliwert 
of Falkenau, and western P®rt fave fol¬ 
lowing tests, resp.: ash 87.1, 74^, 77.4; 
combustible matter 32.9, 25.6, 22.1; N 
0.42, 0J28, 025i S -, -, 0.1%. From 
the 3id sample following results ob¬ 
tained: heat of combustion 957 cal.; 
cotong test, liquid constituents 20 S%, 
residue 79.2%. Residue gave on el^ 
raentaiy analysis 1.7% C and 0.2% H. 
Distillation oil yield 4, water 8, residue 
86, gas and loss 2%. 100 g. of the shale 
gave 5.8 liters of gas of 2600 cal. heat 
value. TTie oil is a brown fluid and 
solidifies at 16°. 


1032- STRUNNIKOV, M. F. Some 
Methods of Analysis of Oil Shales 
and Sapropelites. Nepht. Slants. 
Khoz., 4 (2) 276; J. Inst. Petroleum 
Tech., 9, 224A (1923); C. A., 17, 
3782. 

Hygroscopic and general moisture deter¬ 
mined in desiccator or in drying oven at 
90° with powdered sample. Shale per¬ 
ceptibly oxidized at 100-105°, but at 90° 
this is much less. During drying shale 
loses water and COi and absorbs 0 from 
air. Volatile matter determined by 
Muck’s method with 0.6 g. samples. 
Platinum crucible must be 4-5 cm. high. 
N content determined by methods of 
Kjeldabl and Dumas. S determined by 
Eschka method, with 0.5 g. sample in 
case volatile matter large. Definite re¬ 
lation observed between sp. gr. of shales 
from same deposit and their volatile con¬ 
tent, Sp. gr. determined by Chatelier- 
Kandio apparatus water, turpentine or 
gasoline being used as liquid. All meth¬ 
ods applicable to sapropelites, but mois¬ 
ture more quickly determined in evacu¬ 
ated desiccator than in drying oven, both 
methods giving same results. 

1033- SWINNERTON, A. A. Prelim¬ 
inary Report on the Investigation of 
Oil Shales. Can. Dept. Mines, Sum¬ 
mary Rept. 1921, No. SSe, 239-49 
(1923); a A., 17, 2640. 

Total of 101 samples of oil shale from 
all parts of Canada subjected to distilla¬ 
tion in electrically heated furnace spe¬ 
cially constructed to insure uniform heat¬ 
ing of all parts of charge, and control of 
various factors involved. Results shown 
in 12 tables. Most of oil came over at 
about 400' (c/. McKee & Lyder, Abs. 


836). Yield of oil per ton ranged from 
4 to 32 Impmal gals., gu 400 to 1500 «, 
ft. and (NUim 1 to 40 lbs. 


1034-SWINNERTON, A. A. Report 
on the Investigation of Oil Shales 
(of Canada). Summary report of 
Mines Branch of Investigations in 
1921. Can. Dept. Mines, pp. 239- 
252, Bull. 590 (1923). 

Methods useful for testing samples of 
oil shale described. Found for oil shales 
that optimum decomposition tempera¬ 
ture in close neighborhood of 4CO°C. 
Details of tests of New Brunswick and 
Pasquia Hills District given. New 
Brunswick samples indicated that yields 
of about 20 Imperial gallons oil per too 
shale may be expected in commercial 
operations, while for samples from Pas¬ 
quia Hills District of Saskatchewan and 
Manitoba about 10 gallons oil per ton 
shale expected. 


1036-THWAITES, .B. E. The Pro¬ 
duction of Liquid Fuels from Oil 
Shale and Coal in Australia. Inst. 
Science and Industry, Australia, 
Bull. #4, 62 pp. (1923); C. A., 17, 
3601. 

General survey of oil resources of world 
as well as of Australia. In latter con¬ 
tinent no crude oil produced. Refinery 
being constructed at Melbourne to take 
200,000 tons of Persian crude per year 
to supply about 35% of Australian 
needs. IGiown oil shale deposits of small 
areas and production of shale oils and 
tar spirits inconsiderable. Coal re¬ 
sources offer moat hopeful solution of 
motor fuel problem but they await de¬ 
velopment of low-temperature processes 
to make oil yields possible. 


1036-TREVOR. T. G. Oil-yielding 
Rocks in the Union of South Africa. 
Oil Eng. & Finance, 4, 253-6, 277- 
80, 301-5 (1923); Petroleum World, 
SO, 358-60; S. African J. Ind., 6 , 285- 
307; C. A., 17, 3854. 

Geological and geographical i^tribution 
of oildiearing rocks are described. Oil- 
yielding material of Ermelo district in¬ 
distinguishable from torbanite of Scot¬ 
land and yields 22-98 gals, per ton M 
oil, while other deposits resemble usual 
shales or cannel coals. Each of deposits 
described in detail. 
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1(OT-T0PHOLME, CH. H. 8. Car- 
boniiinK Coal at Low Temperatures 
in the Vision Retort. Chem. Met. 
E^.,7S2-S (1923). 

Desmit^ '‘Vision Retort" and process 
wUcb has been used on cannel coal, tor- 
banite, coal dust and shale. Retort con¬ 
sists of horixontal rotating steel cylin¬ 
der 2W to 4' diameter by 25' to 100' 
long. Rotates 5 to 7 RPM. New idea 
in ^ retort is breaken to give chipping 
or hammering action to prevent growth 
of scale on retort. These breakers con¬ 
sist of number %“ iron rods mounted 
alternately at right angles to each other 
along shaft made up of two irons. 
Length of rods about % diameter of 
retort. Breakers not supported but float 
in retort by falling during rotation of 
retort stirring material and chipping off 
material which starts to form along walls. 
Retort heated externally, products of 
combustion pass in opposite direction to 
material in retort. 

In second type double tube used. Ma¬ 
terial passes along inner tube and back 
in annular space between tubes. Re¬ 
sults of runs on these products given. 

1038-VALOIS, V. K., and MAGURD, 
M. The Utilisation of Nitrogen 
contained in Russian Shales. Nepht. 
Slants Khorj, 4, (1) 88 (1923); Fuel 
t, 349; C. A., IS, 463. 

Investigation of amount of N in Russian 
shales, with experiments on Weimam 
and Volga shales to determine distribu¬ 
tion of N in products of their dry distil¬ 
lation and conditions giving maximum 
r cent NIL. Weimam shales low in 
(0a%) and badly distributed in prod¬ 
ucts, HiO solution containing only 55% 
of total. Volga shale had average of 
0.4% N, of which 18.9% passed into HiO 
solution on dry distillation. Like Scot¬ 
tish shales, steam distillation had favor¬ 
able influence on yield of NH. from Rus¬ 
sian shales. 

1089-WALLACE, G. W. Extraction 
of Oil from Shale. Chem. Age 
(London). 9. 625-7 (1923); C. A., 
18 1048 

At Santa Maria, Calif., 20-ton and 40- 
ton units operated over period of 
months. Plans, specifications and cost 
estimates given for lOOO-ton daily capac¬ 
ity plant of 40-ton type generators. E*- 
timated cost 10.73 pa ton. This cost 


includes mining, crushing, transpwtation, 
charging, generator operation, disehaig- 
ing and spent _ shale disposal, pumps, 
lights, dehydration, maintenance, labor, 
supervision and overhead. Oil content of 
shale about 42 gals, per ton and of this 
89% being recovered. This plant began 
operating their 20-ton unit in June, 


104()-WEEKS, W. G. The Origin of 
Oil Sliales. Oil 1‘lng. A Finance, S, 
643-3 (1923); C. A., 17, 2896. 
Criticism of Jones’ theory, Aba. 1011. 

1041- WlNClIESTER, D. E. Oil 
Shales of Colorado and Indiana 
Compared. Rnilrn,ad Red Bunk, 40 , 
823-8 (1923); C. A., 17, 3782. 

Known data concerning sliides found in 
these two regions tend to show that 
Colorado shales far surpass Indiana 
shales becau.'se of their much greater 
thickness and richness and their greater 
availability for manufaeture of shale oil 
and (NH,),SO* at low cost. 

1042- ALDERSON, V. C. Oil Shale 
Bibliography, 1923. Quart. Colo. 
School Mines, 1.9, No. 1; Railroad 
Red Hook, Jl, ll-Ifl (1924); Moun¬ 
tain .State Mineral Age, pp. 35-38, 
Dec. (1923); C. A., IS, 897. 

1043- ALDERSON, V. C. Oil Shale In¬ 
dustry—A R('suni6 for 1923. Quart. 
Colo. School Mines, 19, No. 1; Rail¬ 
road Red Book, 41, 7-10; and 4 i, 
.341-8; Mining J. (London), 144, 47, 
74 and 91 (1924); Petr. Times, II, 
:iS,')-387 (1924); Combustion, It, 286- 
290 (1924); C. A., IS, 897 and 1193. 

A review. 

1044- ALDKRSON, V. C. The Oil 
Shale Indualry—-A Review of its 
Technology and Trade. South Afri¬ 
can Mining & Eng. J., SO, 661 (1924). 

1046-ALDERSON, V. C. Retorting 
of Oil Shale. Mining Cong. J., June 
(1924), p. 283; Railroad Red Book, 
41 , 725-6 (1924); Petr. Times, 11, 
918 (1924). 

Most aeriouB problem confronting oil 
shale industiy retorting. All shales not 
alike. Scottish methods not applicable 
to American shalee. U. S. has greatest 
deposits in world. 
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1046- ALDEHSON, V. C. Oil Shale 
in U, S. fiailroad Red Bo<^, tl, 
63-5 (1924); Mining Cong. J., July 
(1924), p. 331: Mountain Stat«s 
Minem Age, April (1924), p. 19; 
Petr. Times, It (1924); C. A., 18, 
2423. 

1047- ALDERSON, .V. C. Oil Shale 
. Throughout the World. Combus¬ 
tion, U, 66-9 (1924); C. A., 18, 
2969. 

Review. Deposits of oil shale occur in 
Xj. S., Brasil, Australia, Canada, and 
many European countries. Discusses 
oil-producing poisibilities from shale, 
and mtorting methods. 

1048- ALDERSON, V. C. Oil Shale in 
Foreign Countries. Railroad Red 
Book, U, 697-8 (1924); Mining 
Cong, j., Aug. (1^), p. 370; 
Petr. Times, It, 14 (1^); C. A., 

18, 2423. 

104^ALDER8ON, V. C. The Trum- 
. ble Oil Shale Cycle Distillation 
Plant. Quart., Colo. School Mines, 

19, July, Cf. Ibid Oct. (1924); Rail¬ 
road Red Book, 41, 789-93 (1924); 
Petr. Times, 11 , 327 (1924); Moun¬ 
tain States Mineral Age, July 
(1924), pp. 16-17; Am. Eng., Russian, 
Nov. (1924), p. 19; Am. Mining 
Cong. J^ Sept. (1924), p. 450; Min- 

■ ing J. (lamdon), 146 (1924), p. 700; 
Chem. Age (N.Y.), SI, 789-93 
(1924); C. A., 18, 3472. 

Trumble retorting process continuous 
cyclic process. Crushed shale fed into 
top of vertical retort and treated therein 
with vapoiB from cracking still. Vapors 
from retort pass to dephlegmator, heavy 
cut from which passes to cracking stills, 
three in number. Light cut from de¬ 
phlegmator passes to agitator where 

E 'dine, etc., removed os acid sludge, 
dine recovered from sludge by dis- 
tion. Cracking still consists of two 
concentric tubes heated by wperheated 
steam in inner tube, oil passing through 
space between tubes. Steam and vapors 
from retort pass through turbine before 
reaching dephlegmator, whereby elec¬ 
tricity for generu power uses generated. 


Tests prove that high grade crude oil 
producM from Swedish shale. Costs of 
production make possible entering com¬ 
petition. 

1062-ANON. The Scottish Oil Shale 
Industry. Oil News (London), Mar. 
0924), p. 230; Petr. Time^ 11, p. 
316 (1924). 

Deputation to Board of Trade—calling 
attention to status of shale oil industry 
in Scotland. 

1069—ANON. Oil from South African 
Shale. Petr. Times, It, 163 (1924). 
Lamplough-Harper processes used in 
experimental work on these shales. 
Yield of NHi stated to be sufficient to 
nay retorting costs and leave surplus. 

1064- ANON. The Oil Shales of 
Esthonia. Petr. Times, 11, 883-4 
(1924). 

Esthonia shales among richest in world. 
Production has increased at substantial 
rate since 1918. Future very bright, 
since country does not have coal fields. 
Produce large yields of crude oil. One 
ton Esthonian crude oil gives following 
refined products; Motor spirit, 60 gals.; 
illuminating oil, 20 gals.; lubncating oil 
and fuel, 90 gals. 

1065— ANON. The Oil Shale Deposits 
of East Amherst, Burma. Petr. 
Times, 18, 564 (1924). 

These deposits only oil shale of eco¬ 
nomic importance discovered in Indian 
empire. 

106e-ANON. The Oil Shales of Som¬ 
erset. Petr. Times, 11, 186 (1924). 
Important discoveries of oil shale in 
Somerset. 

1067- ANON. The Oil Depoaiis of 
South Africa. Petr. Times, It, 232 
(1924); Cf. Ibid., It, 161. 

Hutchins says “fusion” retort beet for 
treating South African shale. Ermelo 
proposition profitable. 

1068— ANON. Oil Shale Experiment 
Station. Petr. Times, 11, VSI (1924). 

American Government officials have 
now given recognition to needs of oil 
shale industiy. 


1061—ANON. The Shale Deposits of 
Sweden. Petr. Times, It, 211 
(1924). 


1069—ANON. The Oil Productiveness 
of Esthonian Shale. Petr. Times, 11, 
443 (1924). 
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Report of ei^rimental work carried out 
wita Eethoman ahatea. 


1061--ANON. Shale Oil Produced 
Commercially. Petr. Times, it, 
986 (1924). 

Catlin ProduciDg Co. exploiting oil 
ebale oommercially at Elko, Nevada. 
Description of process given, also prod¬ 
ucts of industry. 


1062—ANON. Exploiting the Man¬ 
churian Oil Shales. Petr. Times, 
ti. 903 (1924). 

Exploitation will probably commence in 
near future. Proposed to erect plant 
for distilling shale with subsidiary 
plants for recovering NH,. Estimated 
to cost 6,000,000 yen. 

1063r-ANON. The Fractional Distilla¬ 
tion of Oils from Oil Shale. Petr. 
Times, li, 619 (1924). 

Describes Crosier apparatus for treat¬ 
ment of oil shale. British patent recently 
granted for apparatus. 

1064—ANON.. Oil Shale Developments 
in Sweden. Petr. Time.s, II, 618 
(1924). 

Huge deposits in Sweden of oil shale 
of very useful quality, low S. On Lake 
Vauem near mountains of Kunnekulle 
and Billinden. 


1066-ANON. The Fuel Oil of the 
Future. Petr. Times, II, 24 (1924). 
All oil produced from oil shale distilla¬ 
tion undoubtedly inferior in quality to 
average petroleums. Economically im¬ 
portant to’ produce refined product equal 
to well petroleum products. Refining 
restricted to low boiling fractions such 
as gasoline and illuminating oil. 


1066—ANON. Croiier Retort at Wem¬ 
bley. Petr. Times, It, 231 (1924). 
Exhibited by Mineral Oils Extraction, 
Ltd. Capital costa per ton capacity and 
operating cost low. Heat introduced by 
means of series of flues which traverse 
retort diagonally. Method of withdraw¬ 
ing vapors from retort eliminate possi¬ 
bility of cracking and produces oil yield¬ 
ing readily to refining. Shale fed con- 
denaor at top of retort. 


1067-ANON. Esthonian Oil-Shale In- 
dustry. Petr. Times, li, 121-2 
(1924); C. A., IS, 897. 


Extracts from the Esthoiuan Qovera- 
ment report give production and con¬ 
sumption statistics. Consumption of 
shale as fuel for all kinds of boilcn 
gradually increasing in F^honia. 

1068 —ANON. De(x>sits of Bituminous 
Schists in France. Rass. min. met. 
chim., 60, 98-9 (1924); C. A., IS, 
2671. 

Geologic and chemical features of seven 
chief basins described. Aulunois; This 
contains most extensive and richest 
strata. From 1 ton of schist is obtained 
an average of 90 liters (approximately 
23 gals.) of crude oil, yielding in liters 
on fractional distillation bensine 6, kero¬ 
sene 20, heavy oil 10, tar 3S, also 3 kg. 
paraffin. By treatment Of amiiioniacal 
H/), approxiniiitely 12 kg. of (NH.),SO. 
obtained. Aumanci': Strata of this basin 
second in extent and richness. One ton 
of schist yields 70-% liters of oil and 
8 kg. of (NIL)iSO,. Mano»iiur: Schists 
contain 21% volatile, 8% ILO and 4-6% 
S. Yield per ton, 160 liters of cnide oil 
from principal deposit, giving on frac¬ 
tional distillation in per cent: lamiine 
5, kerasene 40, lubricating oil 40 and 
paralfin 10. Frejm: Quality of schist 
varies greatly, yield on distillation be¬ 
ing 12-20%. Faymorcau: Relatively un¬ 
important. Viigtuu: Yield of oil, 13-14%. 
Vcnilcs: Yield of oil, 3-8%. Total esti¬ 
mated easily accessible reserve of basins, 
approximately 50,000,000 tons of bitu¬ 
minous schists or shale, over half of 
which IS in the Aiitunois basin. 

1069-BAII.EY, EDWIN M. The Re¬ 
fining of Oil Shale. Address before 
Empire Mining and Met. Cong 
(London), June (1924). J. Inst 
Petr. Tech., 10, 627-59 (1924); 
Petro. Times, It, 147 and 191 (1924); 
C. A., IS, 3474. 

Scottish shale retorting and shale oil 
refining practice described in detail. 
Di.-lribiition of cost of refining of sliale 
oil 111 Scotland amiroximalely as fol¬ 
lows: mining, 54%; retorting, 25%; 
(NH 4 ),SOi manufacturing, 12%; refin¬ 
ing of cnidc oil, 9%. General principles 
underlying refining operations are; 
(1) Separation of various oils by dis¬ 
tillation; (2) their piinfication by 
chemical treatment; (3) separation of 
piirato by artificial cooling and fil¬ 
tration with subsequent purification of 
paraffin. 
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lOTO-BERTRAND, L., HARDEL A 
GUISELIN. Madagfucar and the 
Petroleum Industry. Pt. HI.- The 
Bituminous Sandstones of Mada¬ 
gascar. Cbimie et Ind., tl, 1003- 
1027 (1924). 

Geolo^cal knowledge of deposits of 
bituminous sands and sandstones of 
Madagascar summarized and region de¬ 
scribed. Salient facts regarding climate 
and transportation given. Possible meth¬ 
ods of exploitation and treatment include 
dry distillation and heating by steam 
as well as extraction with solvents. 
Bitumen very soluble in gasoline, petro¬ 
leum and carbon bisulhde. Insoluble 
residue includes part of carbon. Con¬ 
stants and prcmerties of oils and chemi¬ 
cal studies of petroliferous sandstones 
included. 

1071- BIRD. B. M.. and MESSMORE, 
H. E. The Float- and Sink-Test 
for Fine Coal.' Bur. Mines, Rept. 
of Investigations, No. 2586, 4 pp. 
(1924); C. A,, 18, 1739, 

Laboratory means of effecting accurate 
separation according to sp. gr. of cof^ 
bone and shale described. Organic solu¬ 
tions and solutions of mineral salts used. 
To meet all requirements solution must 
have minute adjustment from 1.25 to 
lA sp. gr. Liquid employed must be 
inert towards coal and its impurities. 
Apparatus, procedure and precautions in 
application of test outlined. Results 
equally accurate on coarse and line coal 
and no limit to fineness of coal that 
may be successfully treated by this 
method. 

1072- BLACKBUBN, C. 0. OU Shale 
Kerogen b}r the Fractionation of the 
Primary Bitumen in High Vacuum 
and by Organic Extractions. Colo. 
School Mines Quart., 19, 9-46 (1924); 
C. A., 18 (1901). 

Distillation of oil shale kerogen, in par¬ 
tial vacuum, provides truer bitumen or 
primary decomposition product. Such 
distillation reduces the initial decom¬ 
position temperature of kerogen and 
eliminates excess of 0, absence of which 
tends to reduce the amount of cracking. 
Shale used from Elko, Nev., deposit as 
used by Catlin Shale Products Co. 
Proximate analysis shows: moisture, 
volatile, 125!7%; fixed C, 
3420%; ash, 6720%; N, 6.43%; theo¬ 


retical (NHt)^i, lbs. per ton, 40A£oil 
yield, 3223 giJs. per ton; S, 4.10%. 
shale classified as non-aqibaltio pyro- 
bitumen. Retorting under reduced pres¬ 
sure was carried out in 6 by 1() in. 
brass retort with charge of 3374 g. Re¬ 
torting began at 22 mm. of Hg, but 
pressure went up os gases, oil vapors 
and water evolved. Average values for 
crude retortings: gals, per ton, 40; gals. 
BJO per ton, 10.04; cu. ft. gas per ton, 
1563; retorting time, 622 hrs.; du.i of 
oil (dehydrated), 0A78. First drop of oil 
at pressure of 217 mm. Hg. at 190° 
and first drop of extra heavy bitumen 
appeared at 273° at pressure of 305 mm. 
of Hg. H,0-in3olubIe gases appear at 
350° and are probably of the ethylene 
series. Primary bitumen produced under 
reduced pressure separated into various 
hydrocarbons by fractionation in high 
vacuum. Seven cuts were produced by 
this method. Heptocosane was highest 
member of paraffin series in hi^- 
vacuum fractions. Cracking of this 
product would account for formation 
of all lower members of paraffin series. 
Montan wax was extracted directly from 
shale by means of CHCli. Evidence 
obtained seems to indicate that oil¬ 
forming constituents in Elko, Nev., 
shale kerogen occur as polymerized 
products of montan wax, which, upon 
thermal decomposition, depolymerize and 
form primary bitumen-montan wax; 
then secondary products, or true oils, 
formed as result of cracking process. 

1073— CLARK, K. A. Bituminous 
Sands of Northern Alberta (Can¬ 
ada). Report Science Ind. Research 
Council of Alberta for 1923, pp. 69- 
72 (1924). 

Describes experimental plant by which 
five tons asphalt separated from bitu¬ 
minous sand (17% bitumen, 83% sand). 
Separating accomplished by treating with 
dilute (about IWe) hot solution of 
silicate of soda and floating of separated 
bitumen (70% bitumen, 8% sand, 22% 
water). Process one of much promise 
for this type of bituminous sands. 
Asphalt (bitumen) obtained as above 
used in treating sticky clay dirt road 
by mixing with upper three inches of 
old road material and gave serviceable 
type of prairie rural road. 

1074- CARACRISTI, V. . Z. Heat 
Treatment of Oil Shale. Combua- 
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tion, 10, 33M0 (1924); C. A., 18. 
2244. 

lUuitntted description of apparatus de¬ 
veloped by Caracristi and Piron for 
low-temperature carbonisation of coal, 
which can be applied to retorting oil 
shale to obtain gasoline. 

1076-CASTELU, GAETANO. The 
Deposit of Bituminous Ichthyolite 
Schists of Giffoni Valle Piana. Russ. 
Min. met. chim., 61, 6S-71 (19^); 
C. A., IS, 3712. 

Geology, physical and chemical charac¬ 
teristics and present state of develop¬ 
ment of ichthyolite shales of Giftoni 
(Salerno) described. Utilizable bitu¬ 
minous material analysed in per cent: 
aO, 0.18-34: volatile, 1381-21A9: ash, 
49.13«!.67; (5, 18.40-3687; total S. 1.33- 
4.00; coke, 78.07-86.00. Dry distillation 
yielded 7-9% oil and 38-38 m.* of gas 
per quintal of schist, having the average 
per cent composition: COj, 26.0; 0, 12; 
CO, 112; H, 52; saturated hydrocar¬ 
bons, 498; unsaturated hydrocarbons, 
0.4; N, 62, and H^, 0.0082 g. per liter. 
Small amounts of lignite and bitumen 
also present in shales. Analyses of lig¬ 
nite and its distillation products given, 
showing among other data 48.3% vola¬ 
tile, 21.6% fixed C, and a 35% yield of 
oil and 12 m.' of gas per quintal on 
dry distillation. 


composition of the gas was as follows 
(l»r cent): H, 37.6; CHo, 25.8; CO, 16; 
CO*, 138; N, 2.6. la distillatioa thii 
shale gives a raw oil consisting mostly 
of unsaturatcd hydrocarbons, d. 1.01; 
flash point, 100-120“; viscosity, 58; cal¬ 
orific value 9600. It is free from paraf¬ 
fins. The yield, based on organic matter 
present, ranges from 55% in the 18- 
nnd 20-cm. layers to 68% in the SO-cni. 
layer. The fractional distillation per 
cents are: up to 200°, 3; 250°, 12; 300°, 
35; over 300°, 40; coke, 12; gases, 9. 
These arc maximum figures. The dis¬ 
tillation prodiiets described are: bensine, 
motor oil, lubricating oil, pitch, asphalt 
and n.«h. The shale ash is being used 
to produce a cement. 


1077-DAY, DAVID T. Oil Shales of 
Brazil. Oil Engineering A Finance, 
6 , 232 (1924); C. A,, IS, 2244. 

Oil shales of llrazil appear to be of two 
kinds. The first are cliaractcristic of the 
coast regions and arc tnic shales. On 
distillation they produce 20-40 gals, of 
crude oil per ton. The oil is of paraffin 
base. The second kind is a pyrobitu- 
niinous .sandstone probably depasited in 
the Permian period in the large inland 
sea which occupied the basin now 
drained by the Plate River. These shales 
yield 20-30 gals, of asphalt base crude 
oil per ton. 


107B-CYREN, OTTO. Oil Shale in 
Esthonia and its Use. Svensk. Keni. 
Tids., S6, 53-69 (1924); C. A., 18, 
2803. 

Shale field in Esthonia covers approxi¬ 
mately 30 by 100 kilometers. I-ayers are 
remarkably uniform throughout. The 
strata tilt to the south about 4°. The 
ash content is also quite uniform. The 
diagram indicates 8 bituminous-shale 
layers. These vary from 18 to 100 cm. 
and add up to 300 cm. The organic 
matter in these layers ranges from 35 
to 51%. The maximum for S is 18% 
in the 80-cm. layer and for all others 
leas than 0.7%. The highest ash content 
occurs in the 18-cm. layer and comes 
to 63%. The lowest ash is 30%. The ash 
components in the order of magnitude are 
(per cent): SiO^ 20-42; CX)., 17-28: CaO, 
2M7; AlA. 6-9; FeX)., 38; K.0-f 
NaiO, 3-8; MgO, 1-2. The shale is used 
for gas in Reval and Darpat and yields 
300 eu. m. per ton and 3-5% tar. The 


1078- DKnEQUK. GEORGE R. What 
IS Wrong wdh Oil Shale? Chem. 
Age 
No. 

Red Book, 41, 061-7 (1924); Oil A 
Gas J., SS, 82, 94 (1924). 

Excellent discussion of those factom 
which have retarded the expected rapid 
development of the shale oil industry. 
These factors are: lack of co-ordination 
between oil refiner and mining engineer, 
unexpected flush well petroleum pro¬ 
duction from the California fields, un- 
ituc emphasis placed upon retorting 
processes, lack of reliable information 
regarding cost of mining, general eco- 
iiomic consideration in which income 
lux IS involved and delays in receiving 
patent titles to oil shale land. 

1079— ELLS, S. C. Bituminous Sands 
of Northern Alberta. Petr. World, 
it, 152 (1924); Can. Mining J„ 
March 28, 298-304 (1924). 


82, 233-6 (1924); Mining Mot., 
133. 215-19 (1924); Railroad 
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1081-imEY, W. L., HORNE. J. W, 
GOULD, D. W., and BAUER, A. D. 
Aasi^ Report Studies of Ten Typi¬ 
cal Oil Shales. Bur. Mines, Rept. of 
Investigation, No. 2603,6 pp. (1924); 
C. A., IS, 3711. 

Co-operative study of oil shales by U. S. 
Bureau of Mines and State of Colo. 
Several shales examined by retorting 
under 6ve dififerent rates, other condi¬ 
tions being kept constant. Shale sam¬ 
ples from following sources examined; 
Grand Valley, Colo.; Scotland; Soldier 
Summit, Utah; Clay City, Ky.; Turfa 
from the State of Bahia, Brazil; Elko, 
Nev.; “mahogany” stratum, DeBeque, 
Cdo.; "Curly Massive,” DeBeque, 
Colo.; black shale, DeBeque, Colo. 
With one exception, all shales examined 
yielded more oil at fast rate than at 
slow rate. At slower rates quality of 
oils superior to that of oils produced 
at faster rates insofar as amount of 
light distillate, percentage of unsatura¬ 
tion, viscc^ity of vacuum distillation 
fractions, and C residue of vacuum dis¬ 
tillation residuum concerned, although 
quantity of crude oil less. Volume of 
gas greater in slow runs, but gas yield 
holds no relation to oil yields. Austra¬ 
lian and Scottish shale oils showed 
highest saturation of any of oils tested. 
Oils from Scottish, Nevada and Austra¬ 
lian shales similar to crude petroleums 
of so-called “paraffin base”: Kentucky 
shale oil rich in asphalt, and Colo, and 
Utah shale oils tested intermediate. 
Tendency of shales to fuse when heated 
does not bear any direct relationship 
to oil yield. Size of particle, provided 
sample is thoroughly mixed, has no 
effect on oil yield. Vapor-phase crack¬ 
ing of shale oil as it is being produced 
from retort causes lowering of oil yield, 
and increase in sp. gr., an increase in 
per cent of light distillate from crude 
oil, but decrease in amount of distillate 
from unit quantity of shale, lowering 
of setting point and increase in C resi¬ 
due. PaAy filling assay retort does not 
affect quantity or quality of oil pro¬ 
duced. 


1082-FORBES-LESLIE, W. The Oil 
Shales of Somerset. Chem. A Ind., 
^3. 632-9 (1924); C. A., IS, 3711. 
Shale beds discovered in Somerset cover¬ 
ing total of about 20 sq. miles. Shales 
are blue, black and brown and hare 


thickness of 1-26 ft. and over. Somer¬ 
set shales have average gravity of 2.4; 
lowest sp. gr. IBS, highest about SB. 
Moisture content 4 to 6 % and 8 con¬ 
tent up to 3%. Total ormnio volatile 
matter averages 33%. Analysis of Som¬ 
erset shale ash exhibits following com¬ 
position (per cent): SiOi, 2666; AliOi, 
1322; FeA, 1026; CaO, 36A3; MgO, 
1.10; SO), 1062; alkalies, CO> and loss, 
161. Retorting Somerset shale iU verti¬ 
cal retort produces oil 80% saturated, 
which resists cracking at temperatures 
of 410450°. Gravity of crude shale oils 
varies from 0.933 to 0940. Following 
yields obtained from distillation tests 
on crude Somerset shale oil (per cent): 
motor spirit, 9.9; kerosene, 11.9; gas oil, 
28.2; li^t lubricating oil, 276; heavy 
lubricating oil, 18.7; wax, residue and 
loss, 39. 

1083- FORBES-LESLIE, W. Oil Shales 
of Somerset. Petr. Times, It, 121-2 
(1924); C. A., IS, 897. 

Largest shale deposits yet discovered 
in England located in this area. Entire 
vertical depth of black and white beds 
more than idOO ft. Black beds consist 
of rich shale divided into 200 mineable 
scams varying from 2 to 25 ft. in thick¬ 
ness. Estimated that nine billion tons 
of oil shale available for treatment and 
three billion tons of limestone. Forty 
gals, of oil per ton of shale claimed to 
be fair estimate for yield from this shale 

1084- GAVIN, M. J., and KARRICK. 
L. C. Test Fractional Education of 
Oil from Oil Shale in Special Re¬ 
tort. Oil A Gas J., gS, 94-8 (1924); 
Bur. Mines, Rept. of Investigations, 
No. 2588, 10 pp.; C. A., IS, 1901. 

Experiments with small rotap' retort 
of 400 g. charge capacity with Utah 
shale led to following conclusions 
Theory of fractional eduction not valid 
Neither theoretical nor experimental 
evidence to indicate that oil ^ales pro¬ 
duce preponderance of low boiling dis¬ 
tillates at low temperatures and of 
heavier distillates at higher retorting 
temperatures. For shale used it was 
found that sp. gr. of crude oil increased 
steadily toward end of retorting period, 
as did melting point. Per cent of dis¬ 
tillate to 275° from crude oil greatest 
in first fraction, decreased in second, in¬ 
creased slightly in third, decreased in 
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fourth, »nd isoretatd in fifth fractim 
of CTO*. Sp^o gmvity of diatillatea 
from thew fnctiona increased succes- 
“irnsaturation” greatest in dis¬ 
tillate from second fraction. Last frac- 
ticma contained greatest amount of 
paiaiC^ S content highest in first frac¬ 
tion. N ormteat lowest in first and high¬ 
er m last fraction. Index number, 
iraich is probably a practical measure 
of relative amounts of finished motor 
fuels capable of being made from differ¬ 
ent fractions, highest for first and lowest 
for fourth fraction. 


Oil ShJe Technology in the Mak- 
Met. Eng., St, fifig 

Discusses proposed mining methods and 
indiMtes m how few instances open cut 
methods can be used. Crushing prob- 
tobe *u^ depending on type M retort 

1091-KIRKPATRICK, SIDNEY D, 
American Progress in Retorting Oil 
ahale. Chem. Met. Eng SI 770 
(1924). ’ ■ 


1088— pAVIN, M. J. Oil Shale—A His¬ 
torical, Technical and Economic 
Study. Bur. Mines Bull., No. 210 

m... 

This IS a revised edition of the excel¬ 
lent bulletin covered by Aba. 913. 

IOST-tGRIGOROVICH, K. P. Calcu¬ 
lation of the Composition of Pro¬ 
ducer Gas Obtained from Kach- 
poursky (Syrsan District) and Bal¬ 
tic Bituminous Shales. Rev. metal, 
SI (Extraits), 245-8 (1924); C. A., 
IS, 2595. 

Iheoretical investigation into possibility 
of using thMe shales, giving calculation 
of composition of gas, thermal balance 
under given conditions and comparison 
with coal. Means must bo taken to en¬ 
sure complete combustion of fixed C 
. by cnishing to about 05 in, size, in¬ 
creasing blast pressure or introelucing 
steam in blast; all heat losses carefully 
guarded against. 

IOSSt-GAISSER, F. C. a Carbon Ob¬ 
tained from Oil Shale. Brennstoff— 
Chem., 5, 254-5 (1924); C. A. 19, 

Coal-like matter prepared from oil 
male by treatment under pre.ssure with 
,N^H and extraction of residue with 
mineral acids is compared with a gas 
coal by analyses and tests. 

1089 —HRADIL G. Testing Oil Shale. 

Petroleum Z., go, 2017-8 (1924); 

. C. A., 19, 889. 

Quii^ fum test for evaluating oil shales 
consiste in heating small fragments of 
shale in ^e Same of a spirit lamp. Per 
^t of oil in sample roughly determined 
by appearance of fiame, evolution of 
emoke, etc., according to chart given. 


American inventors have proposed more 
than a hundred processes fur distilling 
oil shale. Describes in detail jilants of 
Catlin Shale Products Co. and Index 
Shale Co. 

1092- KIRKPATRICK, SIDNEY D. 
Persistent Pioneering on Oil Shale 
Production. Chem. Met. Eng.. 31 
884 (1924). 

Dcscrilws plant of Monarch Shale Oil 
Co. Ginet retort used. 

1093- KIRKPATRICK, SIDNEY D. 
What about Oil Shale? Chem. Met. 
Eng.. SI, 6II (1924). 

Developments to date have been in five 
lieriods: prospecting for shale, geological 
survey of deposits, entrance of land 
speculator, entrance of promoter with 
a "patented" retort, entrance at present 
day of technologist with willingness and 
desire to determine fundamentals of 
industry. 

1094;-K1RKPATRICK, SIDNEY D, 
Economic Problems in Oil Shale 
Development. Chem. Met. Eng.. St. 
651 (1924). 

Shale oil will depend for its market 
upon well petroleum situation. Well 
petroleum production chameterized by 
sudden increases and equally sharp re¬ 
cessions, thus bringing periods of over¬ 
production and demoralized market con¬ 
ditions sharply on heels of threatened 
shortages and high prices. It is certain 
that large shale oil industry will come 
shortly and that it will make most 
progress if built on foundation of tech¬ 
nology and sound economics. 

1095 —LANDA.STAN. The Bitiiminouz 
Cypris Shales in Bohemia. Petr. Z., 
SO, 1707-8 (1924); C. A., 19, 397. 
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Analyaes of samples of shale, dried at 
140°, from the northern, southwestern 
and western sections, remctively, gave 
(per cent): ash, 67.1, 74.4, 77.6; com* 
bustible matter, 320, 250, 25.6; N, 0.42, 
008, 0JS2; 8, ..., ..., 0.1. 

1096-LINKER, SOPHIE. RelaUon of 
Peat to Oil Shales. Cfaem. Age 
(N.y.), St, 63-4 (1924); C. A., IS 
(1901). 

Peat and liapte found in many regions 
of the U. S. but will not be utilised 
as fuel for many years. Oil shales will 
be utilised first because so situated that 
they can be easily mined, distilled and 
the oil refined. Shale will be utilised 
when well oil prices reach $3-34 a bbl. 
and shale oil can be produced for $2- 
$200 a bbl. In formation of shale be¬ 
lieved that mud and sand were laid 
down in water in which various plants 
were prererved, more or less, and em¬ 
bedded in the soft muddv deposit. 
Microscopic examinations substantiated 
this theory. Shale probably formed 
under same conditions as peat. Test 
borings at bottom of deep peat depos¬ 
its show fine-grained rubber-like layer 
formed from algae. This known as 
algae peat or dopperite. So-called kero- 
gen probably originated from humates, 
plus some bacterial activity. Varieties 
of shale due to proportion and type of 
organic and miner^ matter, and pro¬ 
portion of humates which were precipi¬ 
tated from humic acids by bacteria. 

1008-MAIER, C. G., and DRAPEAU, 
J. E. Effect of Various Gases on 
Recovery of Ammonia from Oil 
Shale. IJniv. Utah Bull., No. 14, 
Eng. Exp. Station, Jan. (1924). 
Authors pass various gases through shale 
(from Soldier Summit, Ni’=OAO%) be¬ 


ing retorted. Analyses gases for am¬ 
monia. COr-no effect, even sliid^ 
lowers yield of NHi; accelerates Nft 
formation, lowering temperature of 
maximum yield to 6()0‘-600° from 600°- 
700°. HiO—increasing HiO content gives 
successive increments to NHi content, 
the recovery at 100% steam being 73.3% 
of all Ni. Blank value without steam 
or other gas is 31.6%. At lower concen¬ 
trations, maximum yield uses from 500°- 
600° to 800°-600° at 60-60% steam and 
then falls to 700°-800° for pure steam; 
with saturated steam best temperature 
conditions at 700°-800° C. Hj-^ry Ht 
increases yield from 3165% to 48.05%; 
moist H> increases yield to 67.95% where 
there was about 42% steam in gas. This 
yield as good as that from 100% HiO 
vapor. With dry H> the nitrogen was 
distributed as follows; • 

Under same conditions unsaturates 
showed:t 

Nitrogenous compounds are very 
stable, indicated by large amount of 
Ni remaining in shale even at 1000° C. 
In explanation, assume that os greatest 
yields are over 600° indirect formation 
of inorganic N> compounds as interme¬ 
diate steps between organic compounds 
and the NH,, with metallic bases pres¬ 
ent, such compounds might be cyanides, 
nitrides, or cyanamides, stable at high 
temperatures in strong reducing condi¬ 
tions. 

Decrease in yield due to COi comes 
probably from 

3CO. -f 2NH. = N. -1- 3HJ3 -1- 3CO 
which would only take place at tem¬ 
peratures high enough to show appre¬ 
ciable dissociation of NH, and COa. 

Calculations show that the NH, can¬ 
not be due to synthesis (of N and H 
to form NHa). 

Concludes that effect of Ha due to 


e 


Na recovered as NHa... 

Na in spent shale. 

Na in oils produced.... 
Unaccounted for . 

Oil by blank— 

300°-600°C. 38.5 
Oil produced in Ht— 

300°-600°C. 695 
Oil produced in HaO— 

300°-600°C. 58.0 
Bitumen extracted from 
shales heated to 360° ... 


48.99% 

21 . 02 % 

24.90% 

5.09% (probably as Na in gas) 


38.0 38.3 

61.0 603 (Thicker than other 

solid at room tem- 
67.0 675 perature) 


100 % ... 
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{ormation o{ morganic compounds as 
cyanides, cyanamides or nitrides. Oils 
producM in H atmosphere are more un- 
Hiturated and hence an oxidation is 
going on, bases present as nitrogenous 
compounds becoming oxides setting free 
NHi. Above 800” C. the decrease of NH, 
probably due to dissociation or oxida¬ 
tion of NHi or inorganic compound 
to Nt. 


1099 —MAIER, C. G., and ZIMMER- 
LV, 8. R. The Chemical Dynamics 
of the Transformation of the Or¬ 
ganic Matter to Bitumen in Oil 
Shale. Bull. Univ. Utah, Vol. U, 
No. 7, pp. 62-81 (1924). 
Experimental work on oil shale from 
Soldier Summit, Utah, yielding 40 gals, 
oil per ton. First experiments run in 
open tubes, heated at certain constant 
temperatures for various time intervals, 
residue being extracted with CCh. In 
open tubes all curves reach maximum 
(per cent bitumen extracted vs. time) 
and amount of soluble matter decreases. 
This shows secondary reaction taking 
place, becoming predominant when first 
is practically complete. Tests at 250” C. 
showed very slow change, however, 
more gas is given off than would come 
from inorganic constituents. Second 
series of tests in closed tubes show^ 
a logarithmic curve or —dc/dt = KC, 
dc/dt being rate of decompasition of 
organic matter and c being conceMra- 
tion of organic matter at time T. K in 
per cent per hour is 

988 X 10' at 365” C. 

2.07 X 10 ’ at 325” C. 

4.44 X 10-' at 300” C. 

736 X 10-‘ at 275” C. 


bfoK =< -9.075 X lO* (1/T) + 13,48. 

The thermal condition of the reaction 
ia developed from Van’t Hoff's prin¬ 
ciple as ^ , ym X 

log. Ky'K. = Q/R (1>^. - l/T.) 

Q being heat ab^rbed by system. Ig 
ia integrated as a constant here and the 
value from 300° to 325” was found to 
be 41,500 caiymol. . 

Some oil formed at 365 and K con- 
seouently does not lie on the_ curve. 
Over 365'C. there was excessive oil 
formed. Under 275” C. the reaction was 
so slow as to be negligible No bitu¬ 
men ftxmed in 90 days at 100 C. Cal¬ 


culated time for 1% conversion at 
100” C. was 8.4 X 1(? years. 

The authors point out that theont of 
others that bitumen forms at definite 
temperature is only an approximation, 
as it ia a function of temperature and 
lime of heating. Formation of bitumen 
is an endothermic process. That the re¬ 
action is of hrst onler and consequently 
that there is no tendency to revert, is 
strong evidence that bitumen is not the 
same as kerogen and that oil shales are 
not shiiley material containing nb-'orbed 
hydrocarbons. 

1101-MiKlNNEY. .1. W. Constitu¬ 
tion of Kerogen. J. Am. Chein. Soc . 
id. 968-79 (1924); C. A., IS, 2244. 
Cf. Abs. 1017. 

Kerogen is organic matter in pyrobitu- 
uiinous shale. New Brunswick shale 
used, containing 19.44 C. 2.18 H. 
1.3 N, 1.18% 8 and which yielded 
30.1 gals, oil per short ton. Per cent 
evtraeted by various solvents \w: 

Eton, 15; Kt,0, 2.2: CS,. 28 ; Me.TO, 
26- cun,, 2.2; (XX, 26; C.H., 3.2; 
CJl.N 26; AcOll, 69. On largi' scale, 
MeA)0 used in extracted oil separated 
into asphaltenes (10%). resins (5%) 
ami hydrocarbons (85%). Oil filtered 
through Fuller’s earth had density of 
0833, (a)D 0.76, and did not react 
with dilute KMiiO. or Br. Aq. Yield 
was 136% of original shale or about 
4% of kerogen Tliis product then sep¬ 
arated by distillation and cryatallisntion 
until 28 compounds thought to bcUmg 
to paraffin, naphthene and hydronaphtha¬ 
lene series for which d., n, M. obsc^rved 
and calculated and analyses given. These 
compounds, with exception of two, pri*- 
ablv identical with compoiimU which 
have been isolated (roni veiy varied 
sources. By action of C.1I. m sealed 
lube at 200”, amount of extract obtain¬ 
able from pyrobituminous shale more 
than trebled. As this amounts to »% 
of kerogen it should be invcstigaled in 
same way as MciCO extract. Kerogen 
may be completely removed from 
by UNO., though in highly altered con¬ 
dition, products obtained being humins. 

1102-MEYER, 1. K- 

Shale Retorting. Oil A J., 

No. 21A. 92-101 (1924); C. A., 19, 
390. 

Retorting experimenU carried out in 
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(mail eleotrioaliy heated retort iadieate 
that first substance formed from shale 
is heavy solid or semi-solid bitumen. 
Ihis substance is formed between 400° 
and 410°. Petroleum oils formed from 
shale are result of cracking of this heavy 
bitumen. 

1108-PETROFF, P. The Fischer Re¬ 
tort for Determining the Amount 
of Primary Tar in wales, Lignites 
and Bituminous Coals. Mat. grasses, 
10, 6754-6 (1924): C. A., 18, 2070. 
Description of apparatus and of method 
of using it, together with some results 
obtained by Petroff on various French 
shales, coals and lignites. 

1104-POLAK, A. L. 8. Oil Shale and 
Oil-Shale Industry in Esthonia. Oil 
Eng. & Finance, 0, 561-5 (1924); 
C. A., 19, 396. 

Qeological description of Esthonian shale 
deposits given. Average analyses from 
more than 1500 samples of first-quality 
Kochtel shale show; organic matter, 
45%; ash, 31%; CO., 9%; water, 16%. 
Calorific value of shale varies from 
2100 to 3500 cal. Ibid. 618-20. Esti¬ 
mated that cement factories in Esthonia 
will use 112,000 tons of oil shale in 
1924, Third-quality shale pulverised and 
blown into revolving ring ovens, pro¬ 
ducing white Same, while ash is incor¬ 
porated as an essential part into cement. 

1106—SAGUI, C. L. Bituminous Shales 
of Marchigiand. Giom. chim. ind. 
applicata, 0, 331-2 (1924); C. A., 18, 
3583. 

Sagui gives geological data, analyses of 
samples from difierent localities, and 
some results of distillation of shues. 

1106- SCHEITHAUER, W, Shale Oils 
and Tara and Their Products. Sec¬ 
ond ed„ revised and enlarged by 
H. B. Stocks. New York: D. Van 
Nostrand Co. 

1107- SEAR8, J. D., and BRADLEY. 
W. H. Relations of the Wasatch 
and Green River Formations in 
Northwestern Colorado and South¬ 
ern Wyoming (with notes on oil 
shale in the Green River formation). 
U. S. Geol. Sur., Prof. Paper 132-F 
(1924). 

Formations described. Authors state 


that kerogen of oil shale probably 
formed in fresh water by accumulation 
of spores, resins, macerated plants and 
gelatinous algae. Lower grades of shale 
would contain more extraneous matter, 
organic material being carried further 
out in lake before deposition. This par¬ 
ticular formation bean out this theory. 
References given on subject. 

1108- SHATWELL, H. G., NASH, 

' ALFRED M., and GRAHAM. J. I. 

The Somerset Oil Shales. Petr. 
Times, 18, 621 (1924). 

Detailed study in laboratory of Someth 
set oil shales. Yields vary from 6 to 
11 Imp. gals, per ton. D^ distillation 
gave larger oil yields than when distilled 
in presence or steam. Sulfur in oil, 
265% to 3.44%. Sp. gr. about 0.940. 
Fractions by distillation about as Scot¬ 
tish shale oil. 

1109- STRAIGHT, H. R. Planer Econ¬ 
omies. J, Am. Ceram. Soc., 7, 523- 
31 (1924): C. A., 18, 3261. 

Planer, for winning clays or shales used 
in Germany over 30 years ago. Use de¬ 
scribed. 

1111- SWINNERTON, A. A. Treat¬ 
ment of Oil Shale from New Bruns¬ 
wick by the Ryan Oil Digestion 
Process. Summary Rept., Mines 
Branch, Dept. Mines, (Janada, pp. 
210-218 (1924). 

Experimental results indicate that gaso¬ 
line and kerosene fraction obtained is 
derived largely from digestion oil and 
that on shales used process is of little 
value. 

1112- SWINNERTON, A, A. The 
Hartman Oil Shale Retort. Can. . 
Mines Branch Summary of Investi¬ 
gations for 1923, 64-64 (1624). 

Discusses two runs on this retort using 
Albert shale. Obtained yields of 25 to 
32 Imp. gals, crude oil per short ton 
shale. Gas produced but half that 
needed to heat retort. Oil yield cor¬ 
responds in quality and quantity to 
that obtained by ordinary laboratory 
methods. Patent calls for eleotrii^ 
heating elements in retort and admis¬ 
sion of air to shale gas current, neither 
of which were used in these experimen¬ 
tal runs and probably would not be 
used commercially.' 
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111 *—THOMAS, W. H. Petroleum 
J. Inrt. Petr. Tech, 10, 216-20 
(1924); C A, IS, 2241 
Aiiml}M of 27 ramplea of ash from 
petroleumi, ehale oils, etc., from vari¬ 
ous eouatries given. Vanadium and 
nickel occur in most samples. Various 
possibilities regarding origin of petro¬ 
leum M indicated by these analyses dis- 
cuj^. Short bibliography appended. 

11 14_WALLACE, G. W. Status of the 
Shale Oil Industry. Eng. Mining J. 
Press, 118, 290-2 (1924); C. A, 18, 
3111. 

A review. 

1116-WATERHOU8E, NORMAN. 
The Shale Oil Industry of New 
South Wales. Oil Eng. & Finance, 
5, 86-9, 158-60 (1924); C. A., 18, 
1382 

Kerosene ehale deposits in New South 
Wales are in form of lenticular patches 
about mile in length and width, and 
found in certain horisons of upper coal 
measures of Permo-Carboniferous age, 
thickness of seams varying from 1 inch 
to 4% feet. One seam in Joadja valley 
over 10 feet thick. Tests of shale m 
this region have given 100 gals, of oil 
per ton. In Wolgan valley ehale ranges 
from SO to 78% volatile, giving 100-150 
gals, of crude oil per ton. Historical 
account of attempts to establish a ^isie 
oil industiy in this section given. TOus 
far attempts have not been commercially 
profitable. 

1116-WOOD, H. L. California’s Part 
mthe Oil Shale Industry. Oil Age, 
tl. No, 12, 9-10 (1924); C. A, 19, 
889 

Only two oil shale plants in U. S. in 
commercial ope^ion: 

Elko, Nev, and Continental Shale Frw- 
ucts Co. at Casmalia, Cal. 
producing a high grade 
latter plant is obtaimng valuable hlter- 
ing medium by pulverising t*»e spent 
2^6. High grade flotaUon oil for 
concentrating gold, etc., ores also 
tained. 


1117- alderson, VICTOR c. oa 

Shale Bibliography. Quart., Colo. 
School Mines, tO, p. 16 (1^). 
Bibliography for 1924. 

1118- BRADLEY, W. H. A Contribu¬ 
tion to the Origin of the Green 
River Formation and Ita Oil Shale. 
Bull. Am. Assoc. Petrol. Geol., 0, 
247-262 (No. 2. March-April) 
(1925). 

The Green River Formation as a whole 
is of lake origin. It represents deposits 
of many different lakes from a long 
series of changes, lakes la-ing fresh at 
first but padiiaily ehanging to saline due 
to climatie changes which caused lakes 
to fill and evaporate pcriodieally. Or¬ 
ganic oosc composed mostly of plankton 
organisms is given as responsible for 
organic matter of shale. 

llig-HOMBKROER, A. W., ami 
SHIPMAN, F, M. Distillation of 
New Albany Oil Shales. Quart. Colo. 
School Mines, Jan. (1925) (Supple¬ 
ment B). . 

A study of methods of retorting tti^ 
shales found in southern Indiana. j2W 
grams shale used per charge. Shale 
retorted (1) under alinosphenc pres¬ 
sure. (2) under atmospheric pressure but 
in presence of stcani, (3) nnder reouceo 
prcsMurc. (4) under atinosphcnc 
sure but oil vapors pa^ while bert 
over granular copper, \iield calculate 
ner ton varied biptween 7 and 12 gali. 
ml and 10 and 28 lbs, (NH.)«. Best 
yield in presence of iteara. tJse of 
per re<luce« sulfur content of oil. Uiia 
fractionated and fractions aua!y»^ for 
Ni, 8, iodine number, loss to iIidU*, evc. 

Iiao-WAIXACE, G. w. Making Wiale 
^^Oil in California. Chem. Met. Eng, 
33, 237-9 (1924); C, A, 19, 1194. 

A brief description of '-P'S,' 

and the 40 ton plant of the N-T-U Co. 
at Santa Maria, Cal. I^yeloping and 
perfecting a proce.ss ubliiing mtan^ 
Mmbustion for dirtillation of oil i*a^- 
California shale oil is an asphalt bsM, 
contains considerable 8 and is “ot M 
amenable to refining processes as the 
Utah shale oil. 
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PATENTS 

By Ralph H. McKee 

As foreign patents are often hard to obtain brief abstracts of these 
have been included. No abstracts of United States Patents are given as 
a full copy of any U. S. Patent may be obtained on payment of ten 
cents to the U. S. Patent Office, Washington, D. C. 


1781—British #1291 - DUNDONALD. 
“Making Tar, Pitch. Gas, etc., from 
Coals.” 

Part of the coal, etc., U burned in a 
closed chamber, the heat evolved distill¬ 
ing tar, etc., from the remainder. 

1838—French #9467—^ELLIGUE. “Use 
of Mineral Oils for Lighting.” 
Treats shale oil distillate with sulfuric 
acid and alkali and uses the resulting 
oil alone or mixed with other oils in 
lamps. 

1845—British #10,726—DuBULSSON. 
“Furnace, Apparatus, and Processes 
for the Distillation of Bituminous 
Substances, and Treating the Prod¬ 
ucts Thereof.” 

Distills oil shale with superheated steam 
(Using an externally heated retort of 
cone shape with inner cone so as to ob¬ 
tain an extensive heating surface and at 
the same time a thin layer of shale. 

1850—British #13,292-YOUNG. "Treat¬ 
ing Bituminous Coals to Obtain 
Paraffin and Oil Containing Paraffin 
Therefrom.” 

Distills cannel coal or torbanite from 
ordinary gas house retort. Refines with 
sulfuric acid and caustic soda and sep¬ 
arates paraffin from oil. 

1858—U. S. #20,026—ALTER and HILL. 
“Improvement in Revolving Retorts 
for Distilling Coal, etc.” 


1858—U. S. #20,587-SAROENT. “Im¬ 
provement in Retorts for Distilling 
Oil from Coal.” 

1858—U. S. #21,805-ATWOOD. “Im¬ 
provement in Extraction of Volatile 
Oils, etc., from Coal." 

1858—U. S. #22,406-ATWOOD. “Im¬ 
provement in Manufacture of Pyro¬ 
genic Oils.” 

1858— U. S. #22,407-ATWOOD. “Im¬ 
provement in Apparatus for De¬ 
structive Distillation.” 

1859— U. S. #22,573-0’HARA. “Im¬ 
provement in Retorts for Distilling 
Oils from Coal.” 

1859—U. S. #22,798-HATCH. “Im¬ 
provement in Retorts for Distilling 
Coal-Oil." 

1859—U. S. #23,005-ATWOOD. “Im¬ 
provement in Apparatus for De¬ 
structive Distillation.” 

1859—U. S. #23.337-ATWOOD. “Im¬ 
provement in Apparatus for De¬ 
structive Distillation.” 

1859— U.S.#23,362-GILLEaPIE. “Im¬ 
provement in Revolving Retorts for 
Distilling Coal-Oil.” 

1859-U. S. #23.427-HOLMES. “Im¬ 
provement in Retorts for Distilling 
Coal-Oil.” 
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18S9-U. S. *24^12-HOLME8. “Im- 
provement in Retorts for Distilling 
Oil from Coal." 

18S9-U. S. f24,S87-STEWART. “Im¬ 
provement m Retorts for Distilla¬ 
tion of Coal.” 

1859—U. S. t2S.109-GENGEMBRE. 
“Improvement in Manufacture of 
C<^-Oil8.” 

1859— U. S. Jt26,000-SyMMES. “Ap¬ 
paratus for Manufacture of Coal- 
Oil.” 

1860— U. S. #26,739-WILLARD. “Im¬ 
provement in Coal-Oil Retorts." 

1860— U. S. *27,542-GENGEMBRE. 
"Improvement in Apparatus for Dis¬ 
tillation of Coal.” 

1861— U. S’. 532^73-KIRCHHOFFER. 
"Improvement in Apparatus for Dis¬ 
tilling Coal-Oil.” 

1862— U. S. J34.195-BULLARD. “Im¬ 
provement in Apparatus for Dis¬ 
tilling Coal-Oil.” 

1864—U.S.*42,772-HOWARTH. "Im¬ 
provement in Apparatus for Dis¬ 
tilling Off Gases and Vapors.” 

1867 — British 1650 - YOUNG and 
BRASH. “Distilling Bituminous 
Substances.” 

Uses a double wall retort, heat applied 
to outer wall, hydrocarbon vapors (i.c., 
shale gas) pass upward between the 
walls and then downward through the 
shale in the inner vessel, carrying the 
oils with them, 

1871—British #852-FORDRED. “Re- 
fining Paraffin and Spermaceti.” 
Washes softened paraffin with a soap 
solution to remove dirt and coloring 
matter. Resulting wax is then bleached. 

1873—British #1327 - HENDERSON. 
“Destructive Distillation of Shale, 
etc.” 

The first retort of the type used at pres¬ 
ent in Scotland, Four vertical retorts set 
in a single furnace. Operation batch 
rather than continuous. 


1880- British #1578-YODNQ. "D^ 
riructive Distillation of Shale for 
Obtaining Mineral Oil.” 

Describes the use of steam in a ver¬ 
tical retort of Scotch type to increase 
ammonia yield. Preheats air used for 
burning spent shale and coal fuel. 

1881— British tlS87-YOUNG. “Manu¬ 
facture of Mineral Oil and Am- 
moDia, 

Drives off oil at low t^roporatiirr and 
ammonia at hi^ii temperature. Refmea 
oil partly in the vapor phase. Improvei 
chemical treatment by working aa a 
countercurrent series operation. 

1881—British #2169-Bi:n>BV. “Dia- 
tilling Shale, etc.'* 

Unca a retort of which the upper part la 
iron and lower fireclay. Proccas eoien* 
tially couiinuoua. U^es steam to inereaKo 
ammonia yield. 

1881— British f4284™BKIKBY. *'Appa* 
nitiis for Distilling Shale, etc.'* 

Mechanical devices for supporting the 
vertical retort, etc. 

1882— British #1377 - YOUNG and 
BICILBY. “Producing Ammonia 
from Coal, etc.” 

Kxtcrnally heated retort where atram 
and gas injected at bottom. Procem 
ejwculially at two stages aa determint^ 
by temperuliircs. 

1882— British #5084 — YOUNG and 

"Treatment of Coal and 
Other Substances for Obtaining 
Ammonia, etc." 

Doenbes a type of ga» proilucer, with 
detaik for ammonia recovery. 

1883— British #540 - HENDKItSON. 
"Distilling or Relining Mineral Oils, 
and Apparatus Therefor.” 

A scries of etilU through which shale 
oil flows continuously, each still giving 
a single grade of distillate. Method of 
protecting still bottoms from coke for¬ 
mation discussed. Process is an improve¬ 
ment m fuel economy, 

1884— British #9557 - HENDERSON. 
"Improved Apparatus for Cooling 
Oil m Order to Congeal Paraffin 
Dissolved Therein, and Applicable 
for Cooling Other Liquids for Analo- 

. gous Purposes.” 
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Cooled brine circulates in a doubled wall 
vessel and tbe paraffin which separates 
on the inner surface is continuously 
scraped oS. 

1884- British »n,987-BEILBY. "Im¬ 
provements in Separating Solid 
Paraffin from Oils.” 

Method of chilling to separate paraffin 
from oil and removal by filtration. 

1885- Britiah »15,836-HEND£RSON. 
"Improvements in Apparatus for 
Distilling Ammonia.” 

A modification of the ordinary continu¬ 
ous column still. 

1885— British «13,014-HENDERSON. 
"Improvements in Apparatus for 
Distilling Shale or Other Mineral 
Oil or Petroleum.” 

A series of stills for continuous distilla¬ 
tion, the final product being carried 
down to coke. 

1886— British S8756—TERVET and 
. ALISON. “Improvements in Treat¬ 
ing and Purifying Paraffin Wax 
and in Apparatus Therefor.” 

A modification of the paraffin sweating 
process embracing a repetition of the 
sweating process. 

1887— British f4—'TERVET. “Improve¬ 
ments in Apparatus for Treating or 
Purifying Paraffin Wax.” 

Improved design of sweating boxes. 

1887—British #1291 - HENDERSON. 
“Improvements in Apparatus for 
Treating or Purifying Paraffin Wax.” 
Sweating trays so arranged that tbe 
paraffin may be supported by water until 
solidified, the water then run oil, and 
the paraffin then subjected to the sweat¬ 
ing process. 

1889-British #6726 - HENDERSON. 
“Improvements in and connected 
with Retorts for the Destructive 
Distillation of Shale or Other Oil- 
Yielding Minerals.” 

Introduces the use of toothed rollers to 
facilitate removal of spent shale from 
retort. Gives other minor improvements 
in retort design. 

1891-U. S. #453,386-POTERIE. “Ap¬ 
paratus for Producing Coal-Tar and 
rnW. » 


1891—Britirii fll,79»-HENDEllSON. 
“Improvements in Tkeating Puri¬ 
fying Paraffin Wax, and in Appara¬ 
tus Therefor.” 

Sweats at 80° F. on wire cloth trays. 

1894— British #8371—BRYSON, JONES 
and FRASER—“Improvements in 
or- Relating to Retorts, for the 
Distillation of Shale and Other 
Bituminous Substances, or.for the 
Calcining of Ironstone and Other 
Substances.” 

Introduce retorts having a circular at 
oval cross section and a rotary discharge 
table at bottom of retorts. 

1895— British #7113—BRYSON, JONES 
and FRASER. “Improvements in 
or Relation to Retorts for the Dis¬ 
tillation of Shale and Other Bitu¬ 
minous Substances, or for the Cal¬ 
cining of Ironstone, Lime, or Otiier 
Substances, also Applicable to Gas 
Producers." 

Retort has a tapered or contracted lower 
end closed by a rotary discharge table 
and a steam inlet at bottom of retort. 

1897—British #4249-BRYSON. “Im¬ 
provements in or Relating to Re¬ 
torts for the Distillation of Sbale 
and Other Bituminous Substances, 
or for the Calcining of Ironstone, 
Lime or Other Substances, also 
Applicable to Gas Producers.” 

In discharging retort one hopper takes 
the spent shale from one or two retorts 
and then through the hopper door the 
spent shale is later removed. 

1897—British #13,665 — YOUNG and 
FYFE. “Improvements in and Re¬ 
lating to Retorts for the Destructive 
Distillation of Shale.” 

Combines with the retort devices for 
continuously feeding in the fresh shale 
and discharging the spent shale. 

1899—British #15,238 - YOUNG and 
BTFE. “Improvements in and Re¬ 
lating to Retorts for the Destructive 
Distillation of Shale.” 

Detailed improvements on the Young 
and Beilby retorts. 

J901-British #26,647-HENDERSON. 
“Improvements in and Connected 
With Retorts for the Destructive 
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Distillation of Shale or Other Oil- 
Yielding Minerals.” 

Describes use of trro toothed rollers for 

the discharge of spent shale from each 

retort. 

1904-U. S. #7S9.988-HAGUE. “Re¬ 
tort.” 

1904—U. S. #77S.448-HAGUE. “Re¬ 
tort.” 

1906—U. S. f821,323-WURTZ. “Ap¬ 
paratus for Distilling Coals and 
Other Hydrocarbonaceous Sub¬ 
stances.” 

1906-U. S. I878.490-AYI^WORTH 
and DYER. “Apparatus for Distill¬ 
ing Coal." 

1910— U. S. t977.992-WURTZ. “Proc¬ 
ess for the Recovery of the Paraf¬ 
fin Ingredients from Cannel-Coals 
and Other Similarly Constituted 
Bituminous Materials Without 
Change in Their Chemical Com¬ 
position.” 

1911— U. S. S98S,OS3-NOAD. “Appara¬ 
tus for Distilling Shale and Other 
Bituminous Substances.” 

1913—U. S. #1,079,093-AYI-SWORTH 
and DYER. “Apparatus for Distill¬ 
ing Liquids and Fusible Solids." 

1914_U. S. fl.ns,453—SCOTT. “Ap¬ 
paratus for Treating Coals and Other 
Hydrocarbonaceous Substances.” 

1915—U. S. *1,115,454—SCOTT. “Proc¬ 
ess of Treating Coals and Other 
Hydrocarbonaceous Substances.” 

1915—U. S. #1,130,001—MacLAURIN. 
“Manufacture of Various Products 
from Bituminous Shale.” 

1915—U. S. #1,143,319-RIGBY. “Utili- 
lation of Peat.” 

1915— U. S. #l,165,889;-MACNigOL. 
"Apparatus for Obtaininfr Oils, Spir- 
its and Gases from Organic or 
Other Materials or Substances.” 

1916— U. S. #1,191,869-70-BUSSEY. 
“Method of Extracting Volatiles 
from Coals, Shales, Lignites, and 
Similar Materials and for Refining 
the Same.” 


1916—U. S. #1,194,033~KNOTTEN- 
BELT. “Process of Treating Petro¬ 
leum and Shale Oils." 

1916-U. S. #1,1%,470 - ALDAMA. 
“Separation of Volatile Products 
from Solid Carlionaceous Material.” 

1916— U. S. #1.198,069-5COTT. “Ap¬ 
paratus for Treating Coals and 
Other H.vdrocarl«maceou.s Sub¬ 
stances.” 

1917— U. S. #1,224,788-REID, “Proc- 
e.sa of .Securing Combustible Fluids 
from Carlionaeeoua .Solids,” 

1917—U. S.tl.227.560-HKRBER. "Re- 
volvable Retort for Di.-tilling Oil.” 

1917—U. S. #1,237.094-BR10LEAU. 
“Apparatus for Etli’Cting the De¬ 
structive Distillation of Carliona- 
ceoiis Material.” 

1917—U. S. #1.242,261-STONE “Dis¬ 
tillation of Coal and Other Carliona- 
ceoiis Materials.” 

1917—U. S. #1.244.840-DAY. “Extrac¬ 
tion of Hydrocarbon Products from 
Shales and Coals.” 

1917—British #112,997-HEYL. “Dis¬ 
tilling Sh.ale,” 

The yield of oil obtaineil is increased 
by first soaking shale with 10% of its 
volume of a licpiid hydnaairbon. 

1917—British #115,452—HEYL. “Cok¬ 
ing. etc.” 

Distillalioii products of shale arc ob¬ 
tained free from sulfur by mixing with 
the shale before distilling it a sufficient 
quantity of a solution of Fe salt, fer¬ 
rous or feme chloride, sufficient in pni- 
portion for the Fe to combine with all 
till! sulfur in the shale. 

1917—British # 115 , 573 -PmANI. “Dis¬ 
tilling Shale, etc.” 

Light paraffin oils and other oils for 
motors are obtained from shale by this 
process. 

1917 —British #115,867—HEYL. “Dis¬ 
tilling Shale, etc,” ■ 

Distillation products free frorn sulfur 
arc obtained from shale by distilling in 
a rotary still under partial vacuum. 
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1917—BrWih tll8,S22-mLER. "Cok- 
mg Prooemes.” 

A gag guitable for uae in containers or 
motor vehicles which is mainly CHi is 
obtained by distilling shale in a hori- 
lontal or vertical retort. 

1917—British #119,700-PEARSE. “De¬ 
structive Distillation.” 

Coal, shale and lignite are destructively 
distilled while passing through zones of 
different temperatures. 

1917—British #124i31-NELSON. “Die- 
tilling Coal, Shale, etc.” 

Distillation takes place at 3S0°-450° and 
in the presence of vapors and gases ob¬ 
tained by cracking hydrocarbon oils. 

1917—British #128,2SS-TAPLAY. “Hy¬ 
drocarbon Oils.” 

Mineral and tar oils are hydrogenated 
and cracked by passing the vapors mixed 
with steam over carbonaceous spent 
shale. The ojjeration may be effected 
at the same time as the distillation of 
the shale so that the shale oil produced 
is both cracked and hydrogenated. 

1917— British #129,349-FORWOOD and 
TAPLAY. “Purifying Hydrocar¬ 
bons.” 

Shale spirit and other oils are treated 
for the removal of sulfur by washing 
with a solution of the sulfites of the 
alkalies or alkaline earths. 

1918— German #321,870-ZELLER and 
QMELIN. “Recovery of Oil from 
Shale and Other Bituminous Rocks.” 

By this process it is claimed that the 
shale oil yield is increased 100% and 
that the bitumen which escapes from 
the shale in the form of gas and which 
has hitherto been impossible to con¬ 
dense is recovered in the form of a 
high-grade lubricating oil. 

1918—British #119,648-REED. "Ex¬ 
tracting Oils, Pyridine, etc.” 
Distillation accomplished by treating 
shale with vapors obtained by the dis¬ 
tillation process and in the presence of 
acid added or obtained by distillation. 

191»-British#121,102-HAMON. “The 
Artificiai Fuel.” 

Shale is mixed with cellulose material 
or residues from tar or pitch. A smoke¬ 
less fuel obtained by coking blocks in 
the usual way in retorts. 


I918-Britisb#t23/I18-DAY. “Extract¬ 
ing Hydrocarbon Compounds.” 

Oils and other hydrocarbon products 
•are extracted from shales by trmting 
with the vapors obtained by the dis¬ 
tillation process. 

1918-Bri«sh #142,163 - CHRISTO¬ 
PHER. “Coking, etc.” 

A retort for the distillation of oil shales 
with an external heating flue. 

1918-U. S. #1,2SI,954-BERGIU8 and 
BILLWILLER. “Process for Pro¬ 
ducing Liquid or Soluble Or^nic 
Combinations from Hard Coal and 
the Like.” 

1918—U.S. #1,269,747—ROGERS. "Dis¬ 
tilling Oil Shale in Situ.” 

1918—U. S. #1,272,377-CATLIN. “Ap¬ 
paratus for the Treatment of Shrie 
or the Like.” 

1918—U. S. #W74,033-GRAFFLIN. 
“Apparatus for Distillation of Coal.” 

1918—U. S. #1.276,866-BOYLE. “Ap¬ 
paratus for the Extraction of Hydro¬ 
carbon Materials.” 

1918-U. S.#I,276,879-CRANE. “Proc¬ 
ess for Extracting Hydrocarbon 
Materials from Shale and Similar 
Earthy Material.” 

1918—U. S. #130,178-DAY. “Extrac¬ 
tion of Hydrocarbon Oil from Shales 
and Coal.” 

1918— U. S. #1,280,179-DAY. "Treat¬ 
ment of Hydrocarbon Materials.” 

1918—U. S. #l,281,32a-ERICKSON. 
“Apparatus for Extracting and Refin¬ 
ing Oils.” 

1918—U. S. #l,283,OOa-\l7ALLACE. 
“Apparatus for Distilling Oil from 
Oil Shale or Similar Material.” 

1918- U. S. #l,283.723-GALLOUPE. 
“Retort for Recovering Values from 
Oil-Bearing Shales and Similar 
Materials.” 

1919- *Canadisn #188,464—REED. 
drocarbon Extraction from Shale.” 
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1919 -BrWfh |I29,992-RYAN. “Ex- 
traeting Bitumen, etc." 

In extractmg bitumen from shale the 
ahsle is digested with heavy oil at a 
temperature too low to effect destruc¬ 
tive dis^lation. 

1919 —British 1199,996 - WALLACE. 

"OistillinE Shale, etc.” 

Distillation m a series of externally 
heated retorts. 

1919—British #142,206-MANN. “Crack- 
ing Oils, etc.; Destructive Distilla¬ 
tion.” 


1919- U. S. fW23,681-DAY. “Hydro¬ 
carbon Oils from Shales and CmIs.” 

192(h-British 1143,223-GUIGNARD- 
FELIAT. “Destructive Distilla¬ 
tion.” 

Shale is distilled in the presence of 
steam and under reduced prewure. 

1920— British f154,658-BUSSEY. “Cok¬ 
ing.” 

Charge feil in intemiilly-fm’d retort con¬ 
tinuously and the coked product dis¬ 
charged alternately in opposite direc¬ 
tions." 


1919—British *162,337—DIVER. “De¬ 
structive Distillation in Situ." 

In the recovery of oils from bitumen and 
shale by destructive distillation in situ, 
the heat is supplied from a source located 
within the strata undergoing treatment. 

1919—British *159,246 — GERCKE. 
“Carbonising.” 

In the continuous distillation of coal and 
shale by contact with steam superheated 
to about 600°, the fuel is preheated be¬ 
fore it enters the distillation chamber or 
comes into contact with steam. 

1919—U.S.*1,297,022-SHREVES. “Oil 
from Shale.” 

1919—U. S. »1,30S,109-HOOVER. “Ap¬ 
paratus for Retorting Coal, Lignite 
or Shale.” 

1919—U. S. #1,309,890-; GODFREY. 
“Apparatus for Distilling Shale." 

1919—U. S. *1,312,266-NAVIN. “Oil 
from Shale or Sands.” 

1919—U.S.*l,314,7S2-OLSEN. “Burn¬ 
ing Shale for Use in Concrete or in 
Refinmg Sugar or Oil.” 

1919-U. S. *l,317,318^ROBINSpN. 
"Apparatus for Distilling Bitu¬ 
minous Shales.” 

1919—U. S. *l,317,S14-McCASKELL. 
“Distilling Oil from Shale,” 

1919-U. S. *1,323,204-^TRAIGHT. 
"Apparatus for Distilling Oil from 
Oil-Bearing Shales.” 

1917—U. S. *1 J23,294-LESLEY. "UtiU- 
nrion of Low Grade Carboniferous 
Material.” 


1920—British *165.144 - JONES and 
BURY. “Treating Effluents; Recov¬ 
ery of Coal, etc.” 

Liquor obtained by sembbing coal gas 
with sen water or fresh water contain¬ 
ing or having added to it finely divided 
carbonaceous matter in suspension is 
subjected to a froth-flotation process to 
recover the carbonaceous matter. 


1920—British *171,213-CANADIAN * 
AMERICAN FINANCE & TRAD¬ 
ING CO. “Distilling Hydrocarbons." 
Distillation accomplished by direct con¬ 
tact with hot products of combustion. 


1920-BritiBh *174,389-CANADIAN * 
AMERICAN FINANCE * TRAD¬ 
ING CO. “Distilling Hydrocarbons.” 
Vapors arc condensed under pressure at 
nr a little below the dew-point. 


1920-British *176,847-nROUDER and 
COSTIGAN. “Distilling." 

Volatile substances are recovered by the 
continuous circulation of hot gas thrmigh 
materials heated in the heating chamber. 

1920—U. S. #1,330,014-STRAIGHT. 
“Apparatus for Distilling Oil-Bear¬ 
ing Shale.” 

1920—U. S. *1,327,572-RYAN. “Proc¬ 
ess for Recovering Bituminous Mate¬ 
rial from Shale.” 


1920—U. S. #1,336,2M — TURNER, 
“Destructive Distillation of Car¬ 
bonaceous MateriaK” 


1920-U. S. *1,341,517-PERRY, “Ap¬ 
paratus for Distillation of Peat, 
Coal, Shale and Wood, or Similar 
Materials." 
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1920-U. S. #1^3,100-THUELOW.. 
“Method of Obtaining Motor Fueb 
and Light Paraffin Oua from Shale; 
and Beniene, Toluene, and Solvent 
Naphtha from Coal.” 

1920—U. S. #WS0,627—TEN BHOECK 
and WEOTON. “Rotary Dry-Dis¬ 
tilling Apparatus.” 

1920—U. S. #1^42,741-DAY. “Procea 
for Extracting Oils and Hydrocar¬ 
bon Material from Shale and Sim¬ 
ilar Bituminous Rocks.” . 

1920-U. S. #1,3S7,278-DAY. “Appara¬ 
tus for Producing Hydrocarbon Oils 
from ‘Shale.” 

1920-U. S. #1,358,662 - WALLACE. 
“Apparatus for Distilling Carbona¬ 
ceous Materials.” 

1920-U. S. #1,358,663 - WALLACE. 
“Process for Carbonizing Carbona¬ 
ceous Material.” 

1920—U. S. #1,358,664 - WALLACE. 
“Procea for Distilling Carbonaceous 
Material.” 

1920- U. S. #1,361,005 — BRONDER. 
“Apparatus for Recovering Volatilis- 
able Material from Shale, etc.” 

1921— British #156,693 — ERDMANN. 
“Paraffin Wax.” 

Apparatus for separating paraffin wax 
from lignite tar, coal tar, shale tar, etc., 
by treatment with acetone, the tar and 
acetone being mixed in a closed vessel 
and passed through a jacketed cooling 
and crystallising apparatus and into a 
closed vessel. 

1921—British #171.918 - DOLBEAR. 

“Treating Oil Shale.” 

Oil shale is ground to powder, mixed 
with water to form pulp, a small quan¬ 
tity of an oily liquid added and the 
mixture aerated. 

1921—British #188,686 - PALUSON’S 
(Parent Co.), LTD. “Extracted 
Hydrocarbon from Shale or Wood.” 
Shale or wood, etc., is treated m vacuo 
)vith superheated steam or an inert re¬ 
ducing gas or a mixture of these at high 
temperature to recover hydrocarbons or 
turpentine and resin oil. 


1921—British #189442 - IRONSIDE. 

“Distillmg Carbonaceous Materials.” 
In the distillation of carbonaceous mate¬ 
rial such as shale, coal, etc., the mate¬ 
rial is mixed with a heated granular 
substance such as sand, which supplies 
the necessary heat. 

1921 — British #189,977 — CURTIES. 

"Briquetting Oil Shales,” 

Briquettes produced from Norfolk and 
other oil ehalM. Potassium or sodium 
nitrate or a mixture of these introduced 
into powdered shale to purify the shale 
from sulfur. 

1921—British #195,719-SMITH. “Fuel.” 
Ground or pulverized oil males are mixed 
with binding materials such as coal, tar, 
pitch, etc., and compressed into bri¬ 
quettes. 

1921—British #198,705 — PALUSONB 
(Parent Co.), LTD. “Distilling 
Plant.” 

Oils, bitumens and resins are obtained 
from shale by distiliin| materials in a 
current of steam or mert gas which 
moves at a high velocity. 

1921—Japanese #37,78a-KDROKAWA. 

“Petroleum from Shale and Sands.” 
Shale or sands containing petroleum are 
cruslied, mixed with a solvent, such as 
gasoline or crude petroleum, then with 
liquid having a higher density than the 
solvent, such as water, and allowed to 
stand. Petroleum and solvent are col¬ 
lected from the different layers. 

1921—U. S. #l,365,822-GALLOUPE. 
“Vertical Retort for Distilling Oils 
from Shale.” 

1921—U. S. #l,371,1611-OINET. “Dis-' 
tilling Oil from Shale.” 

1921—U. S. #1473,698-ARD. "Distill¬ 
ing Shale in Molten Metal.” 

1921—U. S. #1473,69»-ARD, “Distdl- 
ing Shale in Molten Metal.” 

1921—U. S. #l,373,890-JONE8. “Ver- 
ticol Retort with Superposed Hearths 
for Distilling Oil from Shale and 
Sands.” 

1921—U. S. #1,376482-RENDALL. 
“Method of Diriillation.” 
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1921—V. S. fW7«,643-YODNQ. “Re- 
tort Adapted for Distillmg Shale, 
Oil-Sand at Cmd.” ^ 

1921—U. S. #l,381,936-SCmEFPELIN. 
“Retort for Diatilling Oil-Sbale or 
Similar Materiala.” 

1921—U.S.fl,383,20S-HEDGES. "Ap¬ 
paratus for Distillation of Oil Shale." 

1921—U. S. #U84A78 - WINGETT. 
“Furnace for Distillation of Oil 
.Shale or Similar Materials." 

mi-iU. S. #l,388,718-JENSON. “Su- 
mrpoeed Horisontal Retorts for 
Distillation of Oil from Shale or 
Sand." 

1921—U. S. SI,389,203-LUTZ. “Appa¬ 
ratus for Distilling Coal or Shale." 

1921—U. S. 11,391,825-GARLAND. 
“Apparatus for Devolatilizing Coal, 
Wood or Shale.” 

1921—U. S. tl,395,898-BlSHOP. “Con¬ 
denser for Shale-oil, etc.” 

1921—U. S. 11,396.173-FENTON. “Dis¬ 
tilling Oil from Shale.” 

1921— U. S. 11,399,267—MAGRI. “Ap¬ 
paratus for Distilling Fuel and Bitu¬ 
minous Rocks." 

1922— British fl83,823-KERN. “Dis¬ 
tilling Shale.” 

Shale is ground and briquetted and 
heated in retort to 700°. After bitumen 
has been driven off, nir is passed into 
retort and heating continued to 1050". 
A porous product is formed. 

.1922—British 1184,451—QUINAN. “Dry 
Distillation." 

Distillation takes place in a retort by 
the passage there through of hot ga-e.s. 

1922—BriUsh #192,040-WHITE. “Car¬ 
bonising Coal, etc.” 

In' low temperature carbonization of 
coal, shale, etc., hot gas is cleaned and 
preheated before being again circulated 
through the retort. 

1922-British # 193 , 276 -PINTSCH 
AKT; GES. “Distiljing Shale, etc." 
In distilling shale by internal heating 
with hot gas the amount and tempera¬ 


ture of Ae gaseous distilling medium is 
reflated between the gasifying and dis¬ 
tilling chambers by introducing cold gas 
or air. 

1922—British #196,680 — NESFIELD. 

“Desulfurizing Oils.” 

Mineral oils are desulfurized by impreg¬ 
nating them with HCl gas and air, wasli- 
ing with NaOII or KOU and filtering 
by centrifuge to remove sulfur. 

1922—British #197,069 — U NIT E D 
KINGDOM OIL CO., LTD. “Dis¬ 
tilling Slinle." 

CoiiibiniHl distillation of shale and crack¬ 
ing and liyilrogen.ation of oil vapira. 

1922—Canadian #220,517 — PLAU80N. 

“Tiealmcnt of Oil Shale." 
Hydrocarbon is extracted from shale by 
ciiiiilsifying with water by a mechanical 
disintegration at very high 8|ieed. 

1922—U. S. #1,405,704-AlMS. “Appa¬ 
ratus for Distillation of Shale, 
Heavy Hydrocarbons or the Like.” 

1922—U. S. #1,407,017-DUNCAN. “De¬ 
structive Distillation of Coal, Shale, 
Wooil or Similar Substances.” 

1922—U. S. #l,407,01«-DUNCAN.“Dc- 
slnictivc Distillation of ('a>al. Shale, 
Wood or Similar Substances." 

1922—U. S. #1,411,237-DAV. Processea 
for Treating Hydrtxtarbon Oils." 

1922—U. S. #1,413,779 - RANDALL. 
“Rotary Retort.” 

1922-U. S. #1,418,970-POOL. “Oil 
Separator." 

1922—U.S.#1,42I,228-HKIMBUCUER. 
“Vertical Retorts for Treating Oil- 
Bearing Shale,” 

1922—U. S. #1,423,527 — JOHNS. 
“Metliod or Process of Distillation 
of Material Carrying a Percentage 
of Volatile Matter.” 

1922—U. S. #1,423,716-IIEDGE8. “Dis¬ 
tilling Oil-Bearing Shale." 

1922—0. S. #1,425,074 - BUCKING¬ 
HAM. "Retort Furnace and Con¬ 
densing Apparatus for Obtaining Oil 
and Gas from Oil Shales and Oil 
Sands.” 
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1922 —U.S.Sl,426,64S-^OHNS. "Mate¬ 
rial Feeding Mecbaniem.” • 

1922-U. S. tl,428,4S8-THOMPSON. 

" Hydrocarbons from Oil Shale.” 

1922—U. S. #1,428,S90-HILLE. “Cen¬ 
trifugal Apparatus for Separating 
Shale Oils.” 

1922—U. S. *1,430,4S2-LEWIS. "Com- 
bined Gas Generator and Retort 
Apparatus for Distilling and Gasify¬ 
ing Coal, Shale, Lignite, Peat or 
Wood." 

1922—U. S. #1,432,275-BUSSEY. “Ap¬ 
paratus for Distilling Volatile Hydro¬ 
carbons from Coal, Shale, or Lig¬ 
nite.” 

1922—U. S. Jfl,432,101 -DANCK- 
WARDT. “Distilling Oil Shales.” 

1922—U.S. #1,432,170-FENTON. “Ap¬ 
paratus for Feeding Finely Divided 
Shale, Oil-sand or Sulfur Ore into 
Retorts.” 

1922—U. S. #1,433,031—WELLS. "Dis¬ 
tilling Oil from Shale or Other Solid 
Materials.” 

1922—U.S.#1,437,29^DEETER. "Ap¬ 
paratus for Distilling Shale, Coal, 
Wood, or Other Carbonaceous Mate¬ 
rials.” 

1922- U. S. #1,438,421 — A N E NIU S. 
“Horisontal Retort lor Distilling Oil 
from Oil Shale.” 

1923— British #193,090 —RED RIVER 
REFINING CO., INC. “Distilling 
Hydrocarbon Oils.” 

Distillation carried out under reduced 
pressures below an absolute pressure of 
25 mm. of Hg and preferably below 
5 mm. of Hg. 

1923—British #210,402 —DbLOISY and 
GRAUCE. “Distilling Solid Mate¬ 
rials.” 

Solid materials distilled by passage of 
heated current of gas; temperature con¬ 
trolled by addition of water, steam or * 
cold gas. 


1923—British t212,0» — STARKEY. 

“Distilling Shale.” 

Shale passed through a series of raU>ie 
chambers heated exteriorly by gases 
Sowing counter to the direction of pas¬ 
sage of shale. 

1923 — British $212,770 — F A I R - 
WEATHER. “Distilling Oil Shale.” 
Shale passes downward through a ver¬ 
tical retort heated externally by hot 
combustion gases and internally by heat¬ 
ing pipes. 

1923—British #213,04&-STALLI. “Dis¬ 
tilling Oil Shale.” 

Distilled by partial combustion of a 
charge of material from which distil¬ 
late is conveyed to air-cooled condensers 
by the natural draft through the dis¬ 
tillation furnace. The temperature is 
not over 800“ F. 

1923—British #213,100-PERRY. “Dis¬ 
tilling Shale, Peat, Wood or Similar 
Materials.” 

Hot gas is passed through a chamber 
charg^ with material to be distilled 
and the hot gases are passed to a by¬ 
product recovery plant and thence re¬ 
turned in a closed circuit to distillation 
chamber. 

1923—British #213,94fr-HEYL. “Desul- 
furising Mineral Oils and Oil-Bearing 
Substances." 

Distilled by an electric current while 
the materied is in intimate contact with 
an aqueous salt solution and a catalyst. 

1923—British #216,922-LAMFL0UGH. 

“Distilling Shale and Cracking Oils.” 
Vapors are cooled and uncondensed 
vapors are mixed with condensates ob¬ 
tained at each sti^e to increase the yield 
of saturated liquid hydrocarbons. 

1923—British #217,041-BOWATEB and 
FUEL RECOVERY SYNDICATE, 
LTD. “Distilling Shale, etc." 

In destructive distillation of carbonace¬ 
ous fuel or shale the latent heat of the 
steam is recovered by means of a heat 
exchanger of the cooler saturator type. 

1923 —Britiab #217,174-HINSEL- 
MANN. “Destructive Distillation of 
Fuels or Oil Shale.” 

Distilled by passing through heated in¬ 
ert gases or vapors. 
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1923— Britiih 2221,052 — TRUMBLE. 
"Diatilling Shale, Peat, Lignite, 
Coal, Wood, etc." 

Diftillation effected in a closed retort 
under pressure by use of superheated 
■team at about 800° C. 


»923--U._S. 11,465, 277-MAYEa and 
HOMRIGHOU8. “Apparatus for 
Extracting Oil from Shale 


1923—U. S. *1,467,7S7-DAY. “Hydro¬ 
carbon Oil from Shale." 


1923—British 2223,652-PELL. “Retort 
for Distillation of Coal or Shale.” 
Coal or shale under treatment passes 
through tubes the distance between the 
walls of which is small as compared to 
their cross sectional wall. Tubes mounted 
in a common heating chamber so as to 
be free to expand individually or collec¬ 
tively. 

1923—Canadian 2234^28-BROWN. 
“Apparatus for Treating Oil Shales.” 

1923—If. S. 21,441,380 —SIMPSON. 
“Vertical Retort Adapted for Dis¬ 
tilling Oa Shale.” 

1923—U. S. 21,441,542-STRAIGHT. 
“Treating OU-bearing Shale.” 

1923—U. S. 21,445,423-ULKE. “Liquid 
Hydrocarbons from Peat.” 

1923—U, S. 21,447,296-DAY. “Appa¬ 
ratus for Extracting and Distilling 
Hydrocarbons from Oil Shale.” 

1923—U. S. 21,447,297—DAY. “Process 
lor the Combined Solvent and De¬ 
structive Distillation Treatment of 
Oil Containing Earthy Material.” 


1923—U. S. 2l,467,7S8-DAY. “Crack¬ 
ing Hydrocarbon Oils.” 

1923—U.S.21.468.43^ZANDER. “Ap- 
paratus for Distilling Oil from 
Shale.” 

1923—U. S. 21,469,628-DUNDAS and 
HOWES. “Distilling Oil Shale." 

1923—U. S. 21.471,492-LAMB. “Shale 
Retort.” 

1923—U. S. 21,471,088 - BALLARD. 
“Apparatus for Separating Oil and 
Gas from Wells.” 

1923—U. S. 21,473,616-GARLAND. 
“Horizontal Cylindrical Retort for 
Distillation of Shale, Coal, and 
Other Materials.” 

1923—U. S. 21,473,722-EOGH. “Re¬ 
covering Volatilizable Values from 
Ores and Similar Substances." 

1923—U. S. 21.474.3S7-GERCKE. “Ap¬ 
paratus for Distillation of Bitumen 
Materials.” 


1923—U. S. 31^ff7S-ULKE. “Appa¬ 
ratus for Hydrogenating Carbona¬ 
ceous Material.” 


1923—U. S. 21,47S.901-THOMPSON. 
“Apparatus for Distilling Hydro¬ 
carbon Oils.” 


1923—U. S. 21,451,367—MARKO. “Gas 
from Oil Shale." 


1923—U.S.21,431,57S-HOLMES. “Oil- 
shale Distilling Apparatus.” 

1923—U. S. 21,453,037—BOWIE and 
GAVIN. “Apparatus for Treating 
Oil Shale or Similar Materials.” 


1923-U. S. 21,458,3S7-POSTEL “Ap¬ 
paratus for Extracting Volatile 
Products from Oil Shale or Sim¬ 
ilar Materiids.” 

1923—U. S. 51,458,M3—KIRBY. “Shale 
Oil." 


1923-U. S. 21,462,023-SraONG. “Re¬ 
tort for Diriillation of Od-Shale. 


1923—U. S. 21,475,028.^RE1LLY. "Ap¬ 
paratus for Separating Oil from Oil- 
Bearing Sands and Hwks." 


192 ^—Canadian 2239,089—DAVIS and 
WALLACE. “Apparatus for Dis¬ 
tilling Oil Shales and Similar Mate¬ 
rials.” 


1924—U. S. 21,480,045-GAVIN. “Re- 
tort. Hearth and Rabble Apparatus 
for Distilling Oil from Shale.” 


1924—U. S. 21,481,399—WEBEHT. “Dis¬ 
tillation of Powdered Coal and Other 
Carbonaceous Materials.” 

1924-U. S. 21,482 677-DUNTEN."R5. 
tort for Distilling Oil from Sisle.” 
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1924—U. 8. «,484^5« —FENTON. 
“Continuous l^rstem for Treatment . 
of Coal.” 

1924—U. 8. Sl,48«^J-HACKSTAFF. 
“Oil from Shale." 

1924—U.8.fl,487.S41-COOQAN. “Ap¬ 
paratus and Method of Extracting 
Petroleum from Petroleum Sand 
and Shale.” 

1924—U. S. #1,487,836-BROWN. "Ap¬ 
paratus for Distilling Oil from Shale 
or Similar Materials.” 

1924—U. 8. #1,489,90S-STALMANN, 
“Vertical Retort for Producing Oil 
from Shale.” 

1924—U. 8. #1,490,463-GROVES and 
■ LAIN. “Vcrti(^ Retort for Oil- 
shale Distillation.” 

1924—U. 8. #1,490,945-SMITH. “Ap- . 
paratus for Obtaining Oil from 
Shale.” 

1924—U. 8. #1,490,213-JENSON. “Oil 
from Shale.” 

1924—U.S.#1,490,3S7-WISNER. “Dis¬ 
tilling Hydrocarbons from Oil Shale 
or Similar Material.” 

1924—U. 8. #1,491,290-DAVIS and 
WALLACE. “Apparatus for Dis¬ 
tilling Oil Shales and Similar Mate¬ 
rials.” 

1924—U. 8. #1,493,880-JENSON. “Oil 
Shale Retort.” 

1924-U. 8. #1,494,736 - COOPER. 
“Ammoniacal Gas from Bituminous 
Shale Deposits.” 

1924—U. 8. #1,496,293 - BRONDER. 
“Apparatus for Destructive Distilla¬ 
tion of Oil Shale, Coal, Lignite, 
etc.” 

1924—U. 8. #1,496,778 —HAMPTON. 
“Fuel Containing Bituminous Shale.” 

1924—U. 8. #1,498,S28-ALEXANDER. 
“Apparatus for Destructive Distilla¬ 
tion of Oil-bearing Shale or Similar 
Materials.” 

1924—U. 8. #1,498,917-HUTCHINS. 
“Horisontal Rotatable Retort for 
Distillation of Coal, Shale or Other 
Materials.” 


1924-y. 8. #ljW,378-UMPLOUQH 
and HARPER. "Retmt Adapted 
for Treating &ale.” 

1924—U. 8. #1,SOO,323-J£NKINS. “OU 
from Shale.” 

1924—U. 8. #1,501,881 - BENNETT. 
“Retort for Distilling Oil from 
Shales.” 

1924—U. 8. #1,503,093-CATLIN. “Shale 
Distillation Plant.” 

1924—U. 8. #l,S03,234-FRANa8. “Re¬ 
tort for Shale Distillation.” 

1924—U. 8. #1,504,772 — MANNING. 
“Purifying and Decolorising Hydro¬ 
carbon Oils.” 

1924—U. 8. #1,509,275 — WALLACE. 
“Vertical Retort for Distillinf; Oil 
Shale, Coal or Other Bituminous 
Substances." 

1924—U. S. #1,509,667-CATLIN. "Dis- 
tilling Shale or Other Carbonaceous 
Materials.” 

1924—U. S. #1,S10,045-DAY. "Method 
of Firing Retort Furnaces.” 

1924—U. S. #1,510,655-CLARK. “De¬ 
structive Distillation in Situ of Sub¬ 
terranean Deposits of Oil Shale or 
Similar Materials.” 

1924—U. 8. #1,510,983 - DOLBEAR. 
“Recovering Oil from Shale.” 

1924—U. S. #1,511,067 — RUSSELL. 
“Extracting Oil from Oil-bearing 
Strata.” 

1924—U. 8. #1,513,74S-DAY. “Mineral 
Wax from Oil-bearing Shale.” 

1924—U. S. #1,513,746 —DAY. “Fuel 
Obtained by Extraction of Shale.” 

1924— U. 8. #1,515,103-GAGE. “Appa¬ 
ratus for Distillation of Shale or 
Other Materials.” 

1925- U. 8. #1,522,98S-TAFF. “Retort 
for Distillation of Oil from Shale.” 

192A-U. 8. #1,523,942-FORWOOD. 
“Oil from Shale." 
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